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(54)Title: METHOD FOR KEEPING THE QUALITY OF AQUEOUS PARENTERAL SOLUTION OF THROMBOMODULIN 
IN STORAGE AND DISTRIBUTION 



(57) Abstract 

A method for keeping the quality of an aqueous parenteral solution of thrombomodulin which is not in a frozen or freeze-dried state 
but in a liquid form in storage and distribution, characterized in that the aqueous thrombomodulin solution containing an effective amount of 
soluble thrombomodulin and a buffer component exhibiting a buffering activity in a pH range of 5 to 7.0 has a pH of 5 to 7.0 and that (a) the 
aqueous thrombomodulin solution further contains a surfactant and is in a state aseptically filled into a case or (b) the aqueous 
thrombomodulin solution is in the form of a prefilled syringe preparation produced by aseptically filling the thrombomodulin splution into a 
syringe substantially without any empty space. This method enables the storage and distribution of an aqueous parenteral solution of 
thrombomodulin in a liquid state for a prolonged period and makes it possible to provide an aqueous parenteral solution which is excellent in 
long-term stability and shaking stability and can save the trouble of dissolving in use. 
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>tf^>^ 'J >7jc&$a#£iJK|?|-f £o 

nxi^ Ci£*£&, E^©£>^&, ^12 5^, 9 0 II ( 1 9 8 3f) ) o 

tittle I^FD>^-; a U >CDffli££LTIi, ffl/ttf. t>1£jSiJjM 

SeMU (ACS ; acute coronary syndrome ) (#Jx.(£\ '[>i55§ilU ^i££0M> 

(i> ^#i4xu^v h-xx (slek ^<-^x? vm, nmmm) . >i>m^ 



i 



WO 99/18994 



PCT/JP98/04609 



, mfrfc. -mmmtfa.m^ mm^mm, tmm, ivod diver -v 

eno-occlusive disease; 0JJEJJf^^#ii^1S^©BT#l^ 
fflmfc) , m^BBlSsL^ (D VT ; D e e p venous thrombo 

sis) mommftfemRv^Bizftii^nzz t^mw^nx^^o 

cDiifci 1 ^? o-->rU f UFD>^-; a ij >cD£jtfc^ie?ij£|j?f/fL 

> i 8t ^ jwmMo^ri-Ji^y? 7 5^^cdt ^ jmrnnftwh 

frizZftxi,^ (#P^B§ 6 4 - 6 2 l 9-5§&*g) 0 i/r^i^:/^ F^HJr^ft 

tz^f-a.Ttl hD>^^ a IJ >{i N ^©Vf a74^7f F CD N 5M§ffilU N 

^mmm ( i - 2 2 6#b> . 6o©EGF#*iii£{>of« (227-462 

#g) > OMMttM^ ( 4 6 3 - 4 9 8 #g) , mMMffii& ( 4 9 9 - 5 2 
l ) . fLTHIII^^ ( 5 2 2 - 5 5 73=g) CD 5 oCDfSl^ £>fiJ&£ nt 

f£itMi) l±, 6o©EGF1i^ii^fco||^0-9t.N^#J^^>4. 5, 6#g 
©EGF1i^^^4^S|5^i:*-5Ct^bnT^§ CM. Zushib, J 
. Biol. C h em. , 246, 10351-10353 (1989)) 0 

£*TU N^M$i 6ocDEGF*§fgit£ 

k^W&kOmmMtnMi&® SoOfl^CD^bttS (BP*.. @2?iJ#^t 1 CD 1 
9-5 1 6&CDT ^ jm.W,mfrt>tl%>) fD>^i? a 'J >ii. M^ftijCDES 

D >^^^'i >©^14^WLTl^C <^5£ti!;*ftT^3 (#^Bg6 4-62 

1 9 o 



2 



WO 99/18994 



PCT/JP98/04609 



© 5 7 5 ^S®T * y ieie^lj^^^^ t h V ny$*:i?a <J >1ijl|Ef£©lFS 473 

= ;ii:fc^tva i -e$>z$>(Dt, a i aT&£t>0#a&tiis&ftT 

Z(DT i JM*?- K-rSiSSBE^iJir*>^T(i N £14 1 8&C:fc^T N 
fnfnTtCi:©^lli:fflSt5 CW en Biochemistry 2 
6, 4 3 5 0 - 4 3 5 7 ( 1 9 8 7 ) ) 0 UfrU &ttSO'tttt(w*j^T(i. £ 

- 3 2 1 8 0 5 ^£80 c 
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fr<bt£i^zt (^m^itm fr&we&z^ m^xz-zt, <&-?Lk>z<Dmm 
iij^ii/;t^c, &ffiz&-f6m&ft&6ztf)m%%&titz 0 tomtom 

!k?zmwL&%mzM?zrm\m&x*%tMmx&z> 0 

^&mt^rm^±mi^K^mm^xh6tit'mt^f)<h^fj\ _h&©i§*K m 

#c<£ o cn^oiM^*;: tr* < »ftT#«c t^aiBLT, «§bj£^)& 

>#*^a 'J pH5JBUt\ 7. 0JKT©Strt>l>T«»t6*W-r5S»fi 
J&#£:£#W-£ La6fc Fo>^-? a ij >7jc&jft©pH#5J[U±7. OHTt* 
^ (a) U >7k&$fi N ££>c N ^SS^J^^b, gfg 

Cisffi^Ji^nT^SCt, X(i, (b) lhD>^^ a U >zki§ift#^Kfi«j 
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yijft©"T^14ha>^^^a 'J pH5J^±, 7. OJgiTOIffltwfc^T^ai 

h5j^±7. ho>t^^a 'j y?mm^. mwwim$M&ft& 

. P H5J£l±. 7. 0JKT©rBlCfc^Tm@tg^W-r§^1fiM^^, 
jfflt^WU pH#pH5J2U:7. 0J£TF"Cfc£ ha^^a U 

;U Ki/'J >^18*IJT&£C ho>^^a 'J 

'J=l 'J >7jc*gft£©pH#5J£U7. OJ^TT'feO, (aJ^hnv^^a'JV 
. (b) It hn>^i?a 'J >*^ffi*^KW^^B8SB*??ft-frb«>^^<k^{- 

-rn^^#at-r-52iiexiijijee*$nT^/d:i^^© ha>^-^a g >7j< 

14hD>^-^a'J>t, pH5J^±. 7. OJ£TF©ffl(::fc^Ti»»tE£W-f £ 
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l&mi&fS&k&ttitLibtz h a >^i? a ■ ) >7jtjg$© p H/^ 5 7. 0 

KTFTfcO^ (a) ^ h o * >J yimmii, IfrES&tfJ^W 

U §S(rHM^«$nTl^Z t> Xii, (b) It ho>t:t^a U >7jc&$ 

tBfc^&cifc^Tfcn. JftttTSJBJtriii • ifeiIi*Ua&£fc&©m§Xti8?*Sf£ 
M«J&#t. #ITOJt^fU pH^pH5Bll, 7. 0Hm$h 

^/^ buytf*y^i)y 7 k®mmm(D%2(DMmtLxte, W2&s©«r& 

^MJ^fti^lTU pH^pH5K±, 7. 0 h o > ^ * U 

^ § 7° v 7 ;i/ k -> u > ^^jTfe z t t ? % x zfm 

Fn>^a ! J >7jcfc$£St*l|©£3©MlfcL"Cli, W3&fi©«TJ£ 
tthDV^^a'J^t, pH5J£U. 7. 0jyT©K{wfc^T»««l*^6 
»ttfJ^tf U pH#pH5fil±. 7. OJKJTTfcSh 
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h ayji^iS* "J ytlt, ±I£© hny^t^a'J^t LT©i&14£WU 
K*fLT\ ^/«c< Hlmg/miai, U < li 3 m g/m 1 ^±> 

T^lf^ft&o ffe©^&tthn>#^a 11 ><tUT(i> @S^J#^1©1 9-2 

□ y^^a »J >^#J^£ft£o £r:ffe©nIiSt£ r ° a 'J ytL 

TfcU ( i ) @e^J#^- 1 © 1 9 - 5 1 6 0T S 7 W&Mfr %> "I^'l* b a 
*^a'J>, Xli(ii) ±I£T * y^lEMO 1 iSXIimmiSOT * JWi1fiW& 

#g©fgii (#Jx.(i\ hhi©ho>^^a'J>tUlt fcckO 
@2?IJ^2© 3 6 7 - 4 8 0&) £4^<£< t &W-f 3T =. J WlUM^ 

, @e^J#^l ^/cli@2^J#^2©T ^ JWMnZ-z- KtSDNA^i'^-i: 
J: 0 If Stlltil tr h 5 > X 7 x ? h L TPiSf £ n 3 fl* WC*lffllfca<*£ U# £ ^ 7° 

•; a 'J» tLTIt E^S^l fcJ:a f EM#^2© 1 9-5 1 Si±<£>TiJM 
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Tli. mtiMPm^ 1 <£U«?ij#-^ 2 cd 1 7-5 

6 7 - 4 8 oji^^^^^^ 0 ^ ks#mu MWL%%:mm<. ^(D^-cit^-rti 
izLx&ft£L^7kmmmmttezf)\ ±fs©#^m (#5^*®-? 6 . 6tj± 

1 75) ©nl&t£ hn «j > N 0iJx.{i\ l|lT$©iE?iJ#^ 1 © 1 9 - 5 1 6 

07 1 J WElMfr b £ nl&tt h o y 'J I2?iJ#-t 2 © 1 9 - 5 1 6 

0Ti jmrnn^^i^mnv^y^'j =l >j x un^m \zwm<dti j 

m±«i:LT(i. ^ W--yC^**-£FH (CHO) COS - 1 

Iffllft, COS - 7&BH&, VERO (ATCC CCL-8 1) BHK» 
, >f ?Wfi3fcMDCK«. ^AXi'-AV- 1 2 - 6 6 4 i&Bll&^#. ifcth 
LTH e L a $BB£s W I 3 8 t h 2 9 3tt^lfbn§c 

CHOiflSi:fcl>tli, DHFR- C H03ffiJIW£ U\> 
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4-6219 #Bfl¥ 2 - 2 5 5 6 9 9 n&U. <M¥ 5 - 2 1 3 9 9 8 

#Hfl¥5 - 3 1 0 7 8 7-5§&fB. W 7 - 1 5 5 1 7 6^&fB, J. 
Biol. Che m. , 264, 10351-10353, 1 9 8 9 ) o Ltzfr 
ot»l®ha>^^a U ±E©$g£(lE2$fc£nT^£75&£flH^ 
:ti:J:^ &£l>(±^n^t::i£i5t©;£&«C£ C ird J: Ofi£-f 3 Z t#T' 
£5o ^ix.(i#^BS 6 4 - 6 2 1 9 ^&«T-(±. M0Fa>^^a U 
- K"f oDNA^frT^X ^ Kp s V 2 TM J 2 *-£"fc\ Escherich 
ia coli K-12 strain DH5CATCC 6 7 2 

8 3^0 £M^LTl^£rt^ *aJHAI±, ffffi. IW| (Escherich 
ia coli DH 5/p s V2TMJ 2) £ B#S^$!!^ < (2 Tffm 1 T@ 
1 # 3 ^{:FJT^OilMS^Xll^^P^^X^XllS^if^(C¥^ 8^6^ 
1 9 BCWItLfco rit^liFERM BP-5570 T*>£ o C©£g© h 

{^bTiHfi-rntf m?u*, itriaiij* (#r^HS6 4-6219 
■jf&su mmm&m) > x(iifi¥5- 21399 8^«*#%(c-r^^t^ 

, ffjx.fi. E#l## 1 ©T ^ ygfSE^iJ^^- KtSDNAirtt U ^Cii&^ir 

T ^ y^E^iJ^^- Kt6DNAtW:fci:, IE^J#^- 1 ©T ^ jmW>M®% 
4 7 3&©T * yg&£:n- Kt5 3 K> 31 1 4 1 8 ftOES) (I. /- 7 

?K -f > xy-tf^r^-n^- (Method in Enzymology) „ %\ 0 Ot, £46 
81 (1 9 8 3 *E) , 7*f;7^^ (Academic Press) KEifc©7a&c:fi£ 
ot, M##llft£#l£*f 9o mx.li. iE^J#^3©^S@S^J^^^DNAtt(rH- 

#Hfi*jg#|£m\ ra#-^2©T ^ jmWM*?- V-TZDNAttitZtfr 
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m (cho) mm^®.&&/o-v\ mw^nmmtL^ a^s^u 
wmmm-tzz. t ^mx$>% 0 

>©m&fMf &*n©#fe (i&M^-iili ; S6K • 

u > k<Dmmm%rtk&mmLtiT7 j -t-j v^v-y a-^u 
t L^mt Lxm-f zn&o tL^mtLx, ^>^-? a d >© 

n>^^ 'J ><DtjLft&m%?ZZt1)<X%, mz.li, #&¥5 - 4 2 9 2 0 
4t^Bg 6 4 - 4 5 3 9 8 ^fR. #H8¥ 6 - 2 0 5 6 9 2^&$Bte£(C 

-e^^*\ mz.\tn,mcM. #£L<iiSDs-PAGE©i£3i#m-^>Kt 

UT^bnSK t) L < lii|i»ffifiD a D©y;i/fl»SH P L C £fc|*i£fBH P LC© 

1 o 
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i|»i^t^Lho>^^a 'J >©&£*rr Sif#£IIIJKU oK'T7<( 
-r^-^7A©D I P-TB (di i sop ropy 1 phospory 1 
thrombin agarose) T£flS! L h n > ^^e a 'J y/gf£#5$l^ 
®#£lI]i|XU [hJM^MU y^SKfrtf hay^a 'J >&tM# 
£Mo a ot LTWf [£5*£> ; B 1 o o a\ 75. 1396-139 

9. 1990] frmifbtiZo mmttz hn>^^ a >&t£t tri*. m 

. J-tyyi&Vu^YmWiZfrtlOo #Cff^ bl^JtUli, 0. 18M N 
aCimo. 0 2Mh'JxMiIi (pH7. 4 ) T¥$Hfc Lfc Q - -fcr 7 
TD-^FFe^»i^o M*J*'0. 3M NaCUt 

trO. 0 2Mh'J^ii®f (pH7. 4) -rfcfflLffit&fifioho:/*^ 

T7^f^-^D7 h*Sl!!*(f^-5^t*<T§So #£UHWtLTD I P- 
Yuy)dy -7iSu-7.il => uomt^ fjiFDV^^a ij y^j 9a-i-Jl>tfL 

0»Jx.tf. lOOmM NaClSO'O. 5 mMSfW A£^ir 2 0 mM h 
>)zi&mMffim (pH7. 4) T¥M-frLfe, ±E0ffi1ti2D a n£^ + -^CT 
. M0^^ftt\ 1. 0M NaClSO'O. 5mMIfl:*;^^ 

A£^£;2 OmMh'JXifiil»i«[ (pH7. 4) T^ffi UflKiPnCD h n 

frfc^Adfci^TMu ffcCNBri:J:DStfl:U;t7 7D-X4B (7?^ 
vi/Ttfc) fit hny^^a 'J ?o-7^#Lft£&8?Lfc 0. 5M 
NaCltf 0. 1M NaHC0 3 Itt(pH8. 3) Ci«l*^ -b7T 

l l 
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m&3tMLtzi3 7^£, I^Rtfl . OM Na C 1 £^i?2 OmM'J 
l®i(pH7. 3) T^fcYkU M!<£>&&CD^ ^Jx.li, 0. 3M NaC 

1 1 0 OmMr'J->>IilIi (pH3. 0) KT&iii-fr L*6S;fr&# 

ragXtfTM©#^fiir ii^Wx. 2 5-3 4ms/cnu 

pH3-4©^#Ti:t¥if^U/:, RB>f * 2? * b < mm J * 

Bfi©itfc#J^<t UTIi. 30 + 3ms/cm^ i^K, S/cpHli, p 
H3. 0-3. 7#W£b<U ££K$f£L<{ipH3. 5±0. 1 ©fc###J 

8*©!lllta<#;i£ft3#, MfLliO. 25-0. 3 2M, ffSK 
tiO. 3±0. lMONaC1^5 0-l 5 0mM©pH3~4©lW 

±iecD^^^$^trE^(i^^li\ 3 0 0 mM NaCimiOOmMr 
U ->>igei«««[ (pH3. 5) *<fl|3F$ttSo tbfe^Sli, 

(mffisffixmftjc^ttfi. p^'j-xcm- i i p. &mmmum 

2 5g) {c<k*}l!B¥{wfl!l^-r5c:t*<T^-5o 

±^0#5A£fflMLtf 3 0 OmM Na C 1 1 0 OmM^'J ^>i£Stfl 

mm (pH3. 5, ifcfc#£3 lms/cm) T*8fcf££&B*&U ^iiOiS^cb© 
3fcJ£2 8 0 nm®t°-?Z%±i)^frZAL%Ti)<fy£T(Z>mm i 0mfr$:m, M% 

1 2 
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M NaCim20mM'J>i)Sii!!l(pH7. 3 ) T¥-ffi<tit LtbtcS 
epahcryl S-300#5Xs&b<liS-20 0 *?^ K^jftific: 
XOm^LtzM^nm^^^-'Jl, 5 0mM NaC 1 ££if2 OmM'J 
(pH7. 3)TgBB#®U hD>h">i:,);§7Df>f>C0g 

S^*l6HBCfc^-5i»«rjK^(i % P H£pH5&±. 7. 0HTi:lit^ 

£b<(i> pH5. 5-6. 5 frmyfiZtlZo U 
tf/Xli^©7j<&1£^7^tt3St7>b^^ 

> vd>$l 3^?Bu 7v;H, y >=fg|Rcf 

m t bxmmznz ztimbi&t t^mmx-hZo ?\s ? * & v> »; > -^i^J 

1 3 



WO 99/18994 



m 

PCT/JP98/04609 



ftmnr&Zo ttz^ mm\^mt>r^ -/u^m^k^u y^n^mmmM 

femir Z>mmm%3£M : f fem (MlilmK j&t^teO. 5ml|) ££«LT 
> t£lfi©$ij£j£l CEiS©5 0°C9 GWWOtRtk&m&ft^ti&CDpHomWifr 
±0.3 J^fiKfflfjiijTt *&«&JjR#©aS;*li*©»g££ft-f 5 C btiWt 

u\, m&<Dttmwmffim$,ftiz&i^x, mmztizm&kLx^ mno. 

ImMEU:, 0$ L< fi 1 mMJKUi^J^tU ±Pl£LT(i. fifiNiL 1 0 0 
OmMJ^Ts nt L<ii2 0 OmMHT, L < (i 2 5 mMJ^TXfi 2 0 

£««&©$£ Kd. ') >m~7mi- h l ) ^ A (N a H 2 P0 4 . X(i^©2 7jc 
IS) ©j3r£©g£©7fc&&i: 'J y&HtLfk~1r h ') t)U (Na 2 HP0 4 > Xti* 
©1 2 7jcJ&) ©F5r£©SK©7Mgj£fc£, ^ifojg^UlfittSpHC 
P^-T^o £ retell >g|-7jc3|-*- h'J^A (N a H 2 PO4 , X(i^©2 7jc^) 
©0f^©SS©*^ffid, TKfiftYt:-*- h 'J ^AtK^^TL-T, giftt-TSpH 

TU^o K»igffiarttT'RS$n5*^sK>lftJ&S«ffi©*^tr(i, ftSlOBfr 
^©|g©*Mti^it h >J »5A©j3r£©fcK©7kigffii£. Hfa£*-foM£ 
tTBWt-rSpHHiBS-rSo *fct±fti*©Eff^©gK©*»ttC, imiti- 

1 4 
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*mm®7mm&ftimmm(DpH{^ aapH 5. oj^±, 7. o&tt&o 

, $?£ L< (ipH 5. 5-6. 5T*5o #C«F t L < liftpH 6. O^lfb 
tl^o pH5. 5-6. 0AW*U^JtLT#tf£n<5o 

•J >^n®?SCfc^T(i. ^OgK^O. 2-2 0 OmMCDlEl^SSIBfflT' 
JSofct::^ pH7. 3tii'J >@£&IM$MlgCJ:3^#^7v£ <. 'J >H 

^b^DWibn^o PH5. 5-6. 5, #(Hi^pH6. Oi:88!^tnii 
ft£L<, &0pH7. Otrffil^^L/dft^Kli, ^©^KTfefi^t* 

BftfcESffiifcKfc^TfcU ^©^I££0. 2 — 2 0 OmMOlE^SKIfilHTJi 

IICfe^TIi, pH5. 0-7. 0©lfiBB(C*>^T^^14C*>^T»S 

U<> #Jx-t£* 0, J 7^- [#U v;U^- h80 (ig D a n£ : Twe e n 8 0 
) . *°U V;K- h 2 0 (f§j a a D £ : Twe e n 2 0) ttfc'K sH'Jt+i/xf U 
>{|fl:b7-/ii [^U^ + '>x^u>SMfl:f7'>tt6 0 (r8j D ° n £ : HCO- 6 
0 s i§jo° D £ :?l/*:7*-;URH60K #'J t^iy^t\yym<tt^i/m 5 0 
(i«o a n£ : HCO- 5 0. j8j a a n£ : H^7t~^RH5 0) ft > t:'Jt + 
^if-U>t-7i/ttS.[ffiS« : CO - 6 0TX, :CO-50TX, i 
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[^'Jt + ->xf U> (1 6 0) *° <J Jr* ->^o h° b > (30) 7 'J a - jl 
mSh% : ^bn^7?F6 8) s -tr b >T >S? 7 ;U £"3? >7^f;f 

ft£ 0 :nb®W14lPJIt «»£S£UT0H^Tt>J:<. ifBOi^^iltf 
ft/c-HJ£(±£flH>S d i*<*C§ S 0 

fcl^T. *°'J 7^- h 8 0 ffi&Z : Twe e n 8 0) \$'PU 
<tfeO. 0 1 %X\ ^°U^ + i/xf-L,>5j!fl:tvi/^6 0 ($}&£: HCO- 
6 0) &tf#'J t + i/xfl/> ( 1 6 0) *°»J tt^ofl/> (3 0) ^'Jn 
(|8ja n D £ : 7°;l/n^ 7 6 8) (i^i< 0. 1 %T&MV5±%)%£7jk 
"To # 'J V h 8 0 (f8jaq£ : Tw e e n 8 0 ) li 0 . 01 %«T£>6® 

0 1 %Ki±^m^ti, ±RtLTIi, ilStl 96ETF\ £F£L< liO. 1 %£IT 

> ?K> a«tffllSa**Si^ijiS^»«ffi 1 m 1 MSfcO Fav^^a 'J >£0 
. 0 5mgK±, ff^KliO. lmgJK±, #(10 ^ L < ^ 1 m gJK±j^jDf 
^: t-hm £ Li^mt LX&\f t>ft<5o Fo>^-? a >J >©$si[]A<£>±PStL 
Tii#(C|^£ft/j:i^\ 0J*.tf. 1 5mg&7\ fffiCttl 0mg^T> #K 

&jn&£#*rrs$gi££, 0yx.tfo. 3-1 omiifi^icfci^tMU St 
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Sfcl&Mc^tUTlix 0H*.li2 5 0°C£LLT*3 0 ftKELt. U-7'tlt 
flRli'l 2 1°C2 OfrPalJiU, r^^S^LTIi. #R(£2 0-6 0 kG'y 

(is ilSt. 0. 2 2X12 0. 2 ^ d >0»a»Sffl0 7 -{ - T»>8t5 : 

£flH^*I£cii. OT^nn^-9-;i/7 7 &17>^fli^§ c t^jf* L 
1 0 960lffi&T>*-^£7jc&$£!fc§otf/£&, 6 3 0 - 7 0 0 "CT'JDifejSLa 

7. 0JKT®rBlC^^T^®f^^6^®«^«i:^ : tL, pH 

-et&sc t*> zKtt&izM brmw-tzt. MTomW&Zo 
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tZZtfrntb^fr. mmt. flH(itg)ft8. 6mm, ^6. 3mm. m 

£E«t##gfc;kOs 3&Ji. &8. 6mm£tT©'>'J >^§St-fct^TI±, £P£ 
2 5°CtIi(S5cm, 1 8 0 &&/&0>1fc&lkWlZi$\,*T^ JS^idckOMhO 
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>^ffl©->U >^Sff (ilSlig&m K L< Ii2m 1 WT, £bC$?$U< 
(ilmlEJT, #CfiF£b<l±0. 5 m 1 > 0flx.l*4>fc< t fe£)8. 6 m 

2 5°CTigi|is5 cm, 1 8 0M/^ 1 v £ ftOjgiftfcfMcfc^T & 

±> mS&TT&tK EfctfJCIi. 0*C«kt)ii5<, 2 otJgTFTfcSc kfrMTji 
1 2^, US t < (i 1 8 *J3. L< {i2^raSSA"«^$n-5o 

ft£o fttfr^ *&9!©$Gg©!ISaSi:LTIi. fF^O^U 7 ^ K-> 'J >^S1 
*|gHJ©0£©SS«tLT{i, WFn>^^a 'J V*mm%b 

-r^mmmmnh^x, 10/2-5 B(Drmx®.TMmfa&ttt%tz£> 
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/Co #Jx.ti. #HP8 6 4 - 6 2 1 9 ^&mzte&ffitfr&(DMmm&tlX^6o 

mm^rlOl 9-5 1 6&CDT ;;iS?IJ^b^|.^1t hD>^ 
7-48 OiiOT $ 7^@£^£#6oM'|4hn >tf^a >J XIJt^Tfe, JftL 

mtbxm-ft>tiz>o mummm®mm&, mn, aittioo. 5-1 0% 

&z>lZ&mizmbX, #l¥ 6 - 3 2 1 8 0 5^&$g. #BSflg6 4 - 6 2 1 9 

Mvf-y^mabx^&^b^ ate. mum&min-rzzb&ntbt, mz. 
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con&mmizftz bi^mt hxmi t>tiz 0 ift«'jcD»4ii. iisto. o 1 

se^js^i©i 9-51 6 0T ^ yni2^e»^5or»ft M>^i?a >; 
s^'jf^ 2 © 1 9-51 6©r ^ ySfse^J^t»nc^or»tt h a>#* ^ > N 

lE^JS^l (cieifeOT s y^ie^ij^^- £DNA£?tii&HllSt:: h5>X7x 
»E^3- K"f £DNA£?&±3ffl§&(:: h^>X7x? hLTf#^n§^f4h 

bTli. «lx.tiJliit»K^ffl (Tl/2) #1 6^Pb1^± 
T-fe^^i:^, ^iiiSSB$F B 1 (MR T) #3 6 B3TO±-e&£ Z bfrfft L 

frvtbmm&k^ m%mm%7k&z^\m%mmmz®wLxm^zm\i'M, 

oTliT>7 e >'Ki. a»ffl3Ra7K*>*^{ia^^»«rffi l m 1 ^tz<0 0. 0 
5-1 5mg, JfaciiO. 1 -6mg© ho >#^ a «j >&UU:ES5jM£ 
t-W-f «W;ltfO. 5-1 0ml3k*BU * IzimmmttmUM 
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mnz.<DW$cn.mffliziz, nngt£hn>*^^ u >^o. o i~i o omg't 

ilStOftK. 1 H l~30fit$£UT&J:l^ 1 0/ 2 ~ 5 B&4£L 

, fiL'gjft^CDyyisa y h&J^KfctfS 1 ®0tS^gt LTii, SStti, "51^ 
T(i. 0.0 0 lmg/kg (M) £f£L<iiO. 0 0 5 mg/ 

kg (ftfi) j^±^0»j^^n§ o Bmsit^i&ft&ito*^© i mot^mit. 

b< (i 1 m 1 b< liO. 5m 1 &T##J^£ft6o Lfc^oT. 

tUT2 0mg#T#fi#T*>*K Sf&M(i±l£ 0 . 0 0 lmg/kg 

(f£J6) £t±. $?£L<teO. 0 0 5 mg/kg (tt£) JK±#fll^i*n*o 

c t ^ 1 1 fee mmmmi^it^x'pmx^w^ 
stthn>^i> a »j >^j^^fi-r^c t^^t^^o m©£#i*©js# 
£68 sit. ^dcknii; ieai+feorjiir^sfeoT&o. m#©iii£^© 

< MITT * *>©T&£o 
ST, #iPJJ©pJ*gt!fe ho>^^a »J >7K^a^J©mi4#'l*£P^/c t 
E©fttttSD5 y h£JBl^\ hn >tf'^>^ 'J >gt Ul 8 0 
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U S Cli£T£l*£^T k©"C£>£o 
E?iJ#-*i- 3 ©ffe©1f IR(i. t h h a >^^ol 'J yWtt<bU%W&&&WM 

x- 

Xh%> 0 

E?iJS^5©ftfe©fltlRli. £#Ufl©£fifcDNA"efc£o 

###J 1 

H5S^J(lffll^^I^hD>^^^a 'J >(i> BUEOJ^b©^ (#HPS6 4 
- 6 2 1 9^-^fR©^M0iJl OtCiattO^J*) i:f^tlTo/:, ttet>*>&M& 

^3©dna^ ? + >(--X"i>z9-9m (cho) i&Bii&cifc^^"^ m 

KIESUtelBat U c©^BBa©^S(wJ:0"I^'l4hD>^^^a 'J y(D^.m^n o 

/Co 
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#%ffJ2 

1 t'ML/:- 2 OtSg§f ±» 1 1 L^j&IIU 0. 2//m0O 
7*l/>7^^-(;'J #Tf± N ^ i)s<y 9 2 0) TaMl^o 

l«L/:lli|i:ol^li, 15 0mM N a C 1 ££"tr 2 0 mM h U 
illI(pH7. 4) T¥f&{fcLfcQ-S e ph a r o s e (^r^vS/Tft 
) (SI90mm, il$6. 5cm) i:il/: 0 ^Cl 8 0mM NaC 

1 2 OmMItilWWU It: l 8 OmM Na C 1 £^i;2 0 
mMh'JXiM^IM (pH7. 4)-C&#£?f#l\ 300 mM NaCl£ 
3"tr 2 OmM HJxE&fgftjft (pH7. 4) T^ai^fflJ&U ^itiffi©^S 

2 8 0 nmOh-J'iU^O^^O. 5 #5/**'<J a - A^ScDjgffi^ffi 

#%^J2Ti#^n^^aiHf^4 0 Om 1 £ 1 0 OmM NaCl&tfO. 5m 
M^i^9i,^2 0mMh'JXlM (pH7. 4) izMLXmWLtz 
o Sflrfc, 10 OmM NaClM'O. 5 mMiMrts* ;l/ A £"ttr 2 0 mM 
h 'JX1» (pH7. 4) V^mitbtzD I P - hn>If >-T#n-x (P 
AESE LOREIlt 0 6 - 1 4 8 - 1 0 3 5, 115 Omm, 1$ 6 cm 
) CiU: 0 2 0 OmM NaCl&tfO. 5 mMigffcfc^S/^ A£^ir 2 0 m 
MHJX&««(pH7. 4) Tfofrm. 1. OM NaClS^'O. 5mM*M 
<tiJ)li/^^tt!2 OmMh 'JXifi©$ (pH7. 4) T»tH£IB*&U 
#©l»3fcK2 8 0 nm®t°-?7AL%±ftfyfrZAL*>Tj)^£V(DMftm$:£nm 
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©7^a7;i/ (Affinity Chromatography princ 
iples & me t h o d s) Clftl\ WMVih v ytf^e^ sl 'J y^J 9 a 
-^MjtftB^O. 5M NaCltf 0. 1M N a H C 0 3 iff ®$ ( P H 8 
. 3) CSPU CNBr-act ivated Sepharose 4B( 
7 7 ^v->T^ 52-1 1 53-00-AI) irfgftiS t7 7 o-X 

tf't^a >J >t;^D-til/ (ftftB) l££S epharose 4 B^f^t 
tz 0 ^^TZQfohuytf*:^*. 'J >^ey (fjtftB) l££S e ph a 

rose 4 B £77 5 Ad^*! L^e 7 (ftftB) 77 5 btz 0 

##0»J2Ti#^n/c^ffi®7> 4 0 0 m 1 1. OM NaCl^tO20m 
M'J >i&iMififj$ (pH7. 3) TWtlfct; ?o-t-;Uftft (ffittB) 77 
7A (gl5 0mm, il$6cm) Cftlfco 1. 0 M N a C 1 ZrlktS 2 0m 
M »; >StfaSHRJlS (pH7. 3) #«eU MK1 0 OmMItiSiil (pH5 
. 0) £flfcbifcfrU 0. 3M NaC 1 £^£M 0 OmM/'i^^iiit 
(pH3. 0) -CJ§ai£MifeU Sffiifc0iR3tK2 8 0 nm©tf-^3[*>±^0 

3*HK * >2fc*t»* 7W: J: * AttKfftS 

1. hn>f>*7Aj§tllS0tl»S (SP#MRJ§®#) 

##«l3T*^^n^^ajffi2 OOmlCIO OmMrU ->>JSif?iffilfffi (PH 
3. 5) £Jn;UfrRbfcjfc£. ftK 1 . 0 U : y yt&mmffiM ( p H 2 . 0) 
TpH3. 5 trWKtfeo ^©*J(RpHiBl!!L^ajj0[*3 0 OmM NaCl 
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1 0 0 mM 7 U i/ >i&®tfl'« (Jtfe#S 3 1 m s / c nu pH3. 5) 
T¥-ffi1tLfcSP-S e p h a r o s e (77^vi/Ttt) *=>U (fig 2 6 m 
m. $ 3 cm) dtftLfco 3 0 0 mM N a C l £3"£M 0 0 mM/ U i/ >JM 
(IUJl) Tft#£!?B&U W0tt! 2 8 0 nmOe-?iUA< 
O^bilt.T^O tt©W^||, ilt) (15 0 OmM'J >gtf&*g« (pH 7 
. 3)T'pH7K*fGU ^WL/c^^^^ltm^a D p<!:bT^#L^o 

#^4T#^n/c^ffijftl 8 Oml£l. ^>i&Bfc»«ift (pH2 

. 0) i:tpH3. 5 (cWfib/ctt^ 3 0 0 mM NaCl^l OOmM 
r'J (ffi±) TfiffcUSP-Se pharose (7 7 iW 

->T*±) (H2 6mm. 3 cm) K&Lfco 3 0 OmM Na C 1 

£3tH 0 OmMrU «>>i&Bfcfg»i8 (l^±) U &#$©IM;J£ 

2 8 OnmOt - ?3**>±^(9 7^ £aI*>T#0 £T£>Sy«£f#, l"Bi:5 0 0 
mW)ymmkmWL (pH7. 3) TpH7K*5f&U *WL/cifei£j££^#l£ 

3. hD>tfy*5A^ffitt©»»| (SPIR*®^) 

#%M3Ti#^n/c^mj^2 OOmlCl OOmM/'i ^lllil (pH 
3. 5) £jD;U81RLfc££. ^Cl. 0Mr'J^>Ml» (pH2. 0) 
T-pH3. 5i:fifiLfc, pHUfi tfcffi^. 10 OmM NaCl 

0 OmM^U ^>JSBI»«jft (pH3. 5) T¥»fkbfcS P - S e p 
h a r o s e (7 r^v^T?±) (fiH2 6mm, iS£ 3 cm) df^Ufc 

o 10 OmM NaCl^tM 0 OmM^'J^>iiSfiB[ (pH3. 5 ) T* 
ife&U 3 0 OmM NaC l^tf 1 0 0mMry^>iIS?ffi«r^ (pH3. 
5) T&HiU Sttii®MS2 8 0 nnKDt-^U^^^T^O^ 
TO^ajffi*-^ fi^{l5 0 OmM'J ym&mffi®. (pH7. 3) tpH7i:^ 

4. fiL(*:^7A»ffi^CDfSS! (SP®ii^) 

#^0MT&£*ifcigffi&l 8 0ml CI 0 OmMrU S/ (pH 
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3. 5) £Jn>U&fflLfcjft£\ 1 . 0 'J (P H 2 . 0) 

fpH3. SlzmULtzo CCD#fR, pHt«L/iij££. lOOmM NaC'l 
££fcM 0 0 mM/ 'J (pH3. 5) TTOffcUcS P - S e p 

h a r o s e (7?^^) #5/, (E8E 2 6mm, l$3cm) 
o lOOmM NaCl^ttiM 0 OmM^ |J (pH3. 5 ) T" 
m&L, 3 0 OmM Na C 1 1 OOmM/'J ->>*&iNg®$ (pH 3. 

5) Ti&ffiU ^ai^©"R3tS[ 2 8 0 nmOl^-i'iU^^biWO * 
TOifii^^ H*>(::5 0 OmM'J (pH7. 3) -epH7K* 

##ffJ6 

#^!5iJ5Tl#^n^ig^^Mo a D^-en€tl. 5 0mM NaC1^20 
mM'J (pH7. 3) -C«fbL/clm©^'Jx;L'7 + >4'^* ( 

jtsffcisimttg) ^ffl^eaiu -en^nsm i (Dmmmzw&Ltzo 

#^^J6Ti#^n/c-en^n©^^5m 1 £ % 5 0mM NaC1^2 
OmM'J h Wummfo (pH 7. 3) TflftU^tlfnoS eph 

acryl S-300#5i* (7 7 ^7->7tt, fig 1 6mm, l$90cm 
) izmbtzo 5 OmM Na C 1 &$ts2 OmM'J h 'J^Aiil (pH 

7. 3) TJi^L-^®b/c 0 ©ho>l:'>(:J:§^Df^>C 

^TOUWi^RCKJte^J-eti. ##flJ2, 4, 5 ©2. 6, 7 (DISC J: OfflfSI 
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mm^iJjffi r 5 > h y ;(/ ( S D S ^ 'J 7 ? D ;UT ^ KSK^Ey ;k ®o°n 
£:'<i?x;l/ 5 /2 0 9^ T Y;l/1MX 90x73x1. 0 mm 

) (IT, ^ilTcttSgKfc^T. 2 5°C. 2 0mA©££iTC#j9 0 ^TOifr^fT 

"^(C. 7 * 'J 9 4, 0 0 0 ), ^i/M7;l/7"; > (ft 

hF» 6 7, 0 0 0 ) > 5Pe7^;> (^14 3, 0 0 0 ), *;l/^-^7> 
tF7-^' (^1 3 0, 0 0 0 ), h'J^>>fVbt^~ (^120, 1 
0 0). fl-7^h7;^;> (^4 1 4, 4 0 0 ) Ktfi' afiifc^tiO tO 
ktm^£>l, ha ^ U >©#^ft£M£U/w 0 *M^i/-7*'J 'J7 

#^ffJ8 

BEfllS*?- l© 3 6 7 - 4 8 01407;; Ifcfr 5 nl^tt ho^^^a'JV 
^KTOi^CWI L/Co -r^£t)t»#^¥ 5 - 2 1 3 9 9 8 ^|g©HM^J 1 - 

(i) - (b) K&nnijmwmLtz'fyzi k£. mmmi - (2) cub® 

JR^nfcha^^a U Xi, &ltffi3&S7fc<::##< tfc 6mg/m 1 © 
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fi£?>J#^-2©l 9-5 1 6i£OT $ JWtfrt>t£&n!&&.Ynytf*:y3. >J 
J^TOJ^olclR^b/co ?Kt>*>. * % Jv K >T> x>1f-f*D^- (Method 

in Enzymology) ,110 fS 4 6 8 H ( 1 9 8 3 Tt/ri 
X (Academic Press) KsfitfeO^&K^oT, E5!*^3 0fiIE5«^DN 

T##0fJ l~7i:f bt^ ±I£© h a > tK* ^ ^ 'J > Lfc 0 
I5tf#£ftfc ha>^^a U ffilflfllStSTRK^ft < 1 1> 6mg/m 1 O 

#%#J7© h d U 1 mg/m 1 d> »J h 'J ^ l+W. 

mML&Bt&O. 2mMi:W6U £ bi:NaC 1*15 OmM, #>J v;U^- b 
8 0 (]8fS£ :Tween80)£0. 01 % bteZ &o K%tabt& pH£ 
6. 0i:iIlfc o :©1^2mlffl7>^l/ (fill 2mm) i:2ml^ 
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m^mi® i ] ) img/m 1 »; h 

®$iIJg*0. 2mM(ilJl^t. £ bi:Na C 1 * 1 5 OmM, sH'J^+^xf- 
U>6gfktv->^6 0 : HCO- 6 0) *0. 1 %tte6£olzmab 

pH*6. 0CiiU: o 2 m 1 fflT >^;H: 2 m 1 ^ It 

tH£ : 3 5 96) 

mmm s 

#%#J7© hn>^i?a 'J >©8K* lmg/m 1 h U 

&*K*2 OmMllIIU ^bCNaCl^l 5 OmM. #'J h 8 0 

(Twe e n 8 0) *0. 0 1 % J: o bfc|&, pH^6. OdPJg 

b/c 0 :®li^2m 1 mr>-r;Ki2m 1 #£bTigKIU hav^i?a>J 
>*^W-rS7jc«jKaitffli![*I*Wfib/io (£M«U£ : 3 5%) 

ifta8K£2 OmMKU&U iCNaC 1*15 OmM, *° U *4=->xf- u >5£ 
{bb"7->ift60 (HCO-60) ^0. 1 %tt£2>£?izmiial,tz& > pH*6 
. 0 CpfiEb/io C©1^2m 1 fflT>7°;t/tC2m 1 #i£bT*SB!U hvy 
'J >*^Wt^7K^^ffl^J*m^b/c 0 (£P£gBfi]£ : 3 5 %) 

#%#J7© hD>^ »J y(bm&£ lmg/m 1 C lit h 'J^Mf 
ffi»S*2 0 OmMKiBgU $ £KNa C 1*15 OmM. # 'J 7^- h 8 
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0 (Twe e n 8 0) *0. 0 1 % btl%> «k r> (caSJn Ltz'tik, p H* 6 . o CBS 
'J >^^-rS7l</gjtaitffl^^^P^L/;o (£Kt$f«£ : 35%) 

^%ffJ6 

###J7<D hD>sK^i? a U >©»K* lmg/m 1 C ftgfc-J- h 'J 
«Jg*2 OmMCilU ££(1, NaCl^l 5 0 mM, *°U y;l^- h 8 
0 (Twe e n 8 0) *0. 0 1 %t4^J:^i:illl]Lfc^ pH^5. 5Ci 
Ib/: 0 :©li^2m 1 mT>7)HZ 2 m 1 ££U"r&B!U hn>^^a 
'J >*£#r*7k8«£*tfflK«*H«lyfco : 35%) 



HSfeffJ7 

ffi»S^2 OmMCiiU ££>d, NaCl^l 5 0 mM. 7;l^- h 8 
0 (Twe e n 8 0) *0. 0 1 % J; 9 distil bfc^, p H* 5 . 0 (CM 
gLfco : ©li^ 2 m 1 ffl7 >y;n: 2 m 1 IttS U hn>^-? a 
»; S*S#£lf fflg«*II3fiLfco (£KtgBSI£ : 3 5%) 



^WJ8 

#^#J7 © bo^ya U >©*K£ lmg/mli:, ftHf - h 'J ^ AiUfj 
jff8K*2mM(::M£U $ bi:NaC 1*15 OmM. # 'J 7 h 8 0 ( 

Tween80)*0. 0 1 % bftZ X o hfcWt. P H* 6 . OCill 
fc D :olM2m 1 fflT >:/;(,{:: 2m 1 aSLTteSJU FO^^a'JV 

ntftgy 9 

«^2mMCiiU $ bCNaC 1*15 OmM, y;K- h 8 0 ( 
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Tween80)£0. 0 1 % ttZZ 9 iZffitn p H£ 5 . 5(CiH^L 

/Co :©1^^2m 1 ffl7>^l/i:2m 1 ^atti^U ho^t^a'JV 
^W-rS7k^ffiaitfflSl»J€:IBS t/c 0 : 3 5%) 

HMJ 1 0 

#iS09 7© Fd>I*^ 'J y£>mm£ lmg/mlC, ftgft-f h 'J ^ Mm 
mm&£ 2mMlzMML^ £ t»i:NaC 1*15 OmM, t' 1 ) 7A^- h 8 0 ( 
Tween8 0)£0. 0 1 % ttt* J: o (cgSJo p H£ 5 . OCilU 

/Co :®l$^2m 1 fflT>^;Kr 2m 1 #&bTi§B!U fo>^^a'J> 
^W1--57K^jftj*ltfflS»l*P8SUfco (SPJStSBiH^ : 3 5%) 

jftfitt^O. 2mM(::iiMU £ bCNa C l * l 5 OmM. *°»J 7;l^- h 8 
0 (Twe e n 8 0) £0. 0 l % bKZ <k 9 fC^Ju UfcSU p H£ 6 . 0 diS 

u >*#wt-^7K^aitffl^j*Di^t/c 0 cmmum^ 3 5%) 

#*«7®l>Dy^^a 'J >Oit££ lmg/m l in. Wt h 'J ^AiTl© 
jK8K£0. 2mMCiiU $ bCNaC l £ l 5 OraM, 7/t/^- h 8 
0 (Twe e n 8 0) £0. 0 l %£/«££«£ 5 Ki&SnLfcgU p H£ 5 . 5 (rgfl 
Ib/:o : ©M^ 2 m l ffl 7 > ^;H: 2 m l ^ft IT^K Fo>|€^ 

u >*#w^§7k^aitffl^j*pi3t/c 0 c^PCTifi^ : 35%) 

fgOTJ l 3 

#%#I7© ho>^s?a 'J lmg/m l C> &Wtt- h 'J 

$iIJ££0. 2mMCliU $ bCNaC l * l 5 OmM, # ] ) V;^- h 8 

3 2 
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0 (Twe e n 8 0) £0. 0 1 %t^5ioi:fflU:^ pH^5. 0 CP 

mw\ 1 4 

##0|J7© hD>^^e 'J >©2i)^^ 1 mg/m 1 (I. 'J >^-f h U ^^41 
®$^££2 0 0mM(::t@gU £ ^trNa C 1 £ 1 5 OmM. # 'J V;K- h 
8 0 (Twe en 8 0) £0. 0 1 % t 5 J: ? (C^sfiU L/c^K pH£6. OC 
tMUfco C©^$£2m 1 mT>y;U(l2m l#&bTt§P^JU hay^^ei; 

a. u >^^wr^7K?§^aitfla^ij^i)i^b/co (£P«iU£ : 3 5 %) 

H^flj 1 5 

#%0>J 7 © hD>^-;a 'j yom&Z 1 mg/m 1 (c. 'J h U 
«j&aBffi*2 0 OmMdiBSEU ^bi:Na C 1 * 1 5 OmNL *°'J v;K- b 
8 0 (Twe e n 8 0) £ 0. 0 1 % t ft 6 X o iZffitia bfcSU P H£ 5 . 0 d 
tHgb/c 0 :0lM2m 1 m7>ZtM~ 2m 1 #£bTiSBJU hn>^^ 

a 'j >^wrs*^jRa*ffflfiffl*iH!!uy5:o (^rat'J^ : 35%) 

glfififfj 1 6 

#%#J 7© ha>^-?a U y(2>m&& 1 mg/m 1 ir> U >^ HJ 
«rffi»ffi^2 OmMKW&U $bCNaC 1 £ 1 5 OmM. #»J 7^^- h 8 
0 (Twe e n 8 0) £0. 0 1 % tti 6 <£ r> (C&fiD bfc&> p H£ 6 . 0 KPi 
gbfco :©1^2m 1 ffl7>^H:2m 1 ^LT^U Fd>^^ 
'J :/££W-r*7k*tt&#ffl«ffl£W«bfco (£P»£J£ : 3 5 96) 

HBftgtJ 1 7 

#%fJ7© hn^ft^a 'J ycDmfeZ 1 mg/m 1 U h 'J^Ag 

«J£»K£2 OmMCUSU £ ^i:NaC 1 £ 1 5 OmIVL **'J v;U^- h 8 

3 3 
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0 (Twe e n 8 0) £0. 0 1 % ttiZ <£ 0 Ktt Lfz'ik, p H£ 5 . 0 dift 



mmm 1 8 

#^J7® hoy^^a 'J >®ilg£ 1 mg/m 1 'J h 'J <y All 

©iftflUg^ 2mMCliU £ bICNaC 1 £ 1 5 OmM, *°'J y;l^- h 8 0 

(Twe en 8 0)^0. 0 1 % 5 K&tN LfcflU p H£ 6 . 0 CUM 



mmm 1 9 

###J7© fn>^^a U >©^E£ 1 mg/m 1 >J h >J "^Al 

ili^2mMi:ilU ^CNaC 1 £ 1 5 OmM, y;^- h 8 0 
(Twe en 8 0)^0. 0 1 % tttZ 0 d^JlD LfcSK p H£ 5 . 0 CPS 
L/co :©lil^2m 1 fflT>^;Kr 2m 1 #&l/tJgBHU Fn^t^a'J 



mmm 2 0 

#%M7CD Fo>|^a 'J >Ol^ 1 mg/m 1(1, 'J h <J ^Aifl 

U £ bCNaC 1 £ 1 5 0mM> *°'J y;l^- h 8 0 (Twe e n 8 0) £0 
. 0 \ %ttl6£o^m\lLtzm, pH£7. 0CiiU: o :©l^2ml 
mr>y)HZ 2m 1 #&UT*gB!U Fd>^ ^ ■) >£-tWT67K&$£l} 
m^i^Sb^o (£P«£U£ : 3 5%) 



HMfftJ 2 1 

#%#J7 © Fny^^a 'J ><Dilg£ 1 mg/m 1 (C, >J >iet- h 'J 

3 4 
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ffi%tmfe£2 OmMir. ffiWi- h 'J V 2 0 mMir^SJ: 9 CUM 

U $ t>ICNa C 1 £ 1 5 OmM. *°'J 7;t^- h 8 0 (Twe e n 8 0) £ 0 
. 0 1 %itt3<k?(C«L/-c^ pH£6. 5i:iIU: a :0»2ml 
ffl7>^K:2m 1 #£LTfcWU hD>t:t^ 'J > 
ffi«3!l£IBI!!Lfco (£PCT£iJ£ : 3 5 96) 



##817© ro a >J >©gg£ 1 mg/m 1 C> »J >®?^ h 'i^Al 

®$^££2 OmMC, lltM)^M»'2 0 mM t tl%> <£ 9 Cil 
U $ bi:Na C 1 * 1 5 OmM. *°'J 7;t/^- r 8 0 (Twe e n 8 0) £0 
. 0 1 %ttZZ>&o^fflS&Ltz&^ pH£6. 0t:iIU: o :©IjS*2ml 



H WJ 2 3 

#*«7©hD>^i;a U >©*«£ 1 mg/m 1 (i> 'J r 'J ^Al 

®$^l££2 OmMC, mmi- h 'J ^Aigffiffigg*^ 0mMkt£%£olzm& 
U $'f)CNaC 1 £ 1 5 OmM, *°'J 'J JU<- h 8 0 (Twe e n 8 0) £0 
. 0 1%t4^i:?(:ftl/;i, pH£5. 5(C«SLfco :©Ii^2ml 

mmmzmmLtco ammm^ : 3 5%) 

HMffJ 2 4 

#%t»7© rn a 'J >0^££ lmg/mlC, 'i >i?^ r 'J ^Ai 

«tt»K*2 OmMi:, ftS-f h 2 0mMt^§J;?i:iIli 

U ^bCNaC 1 £1 5 OmM, sK'J 7^- h 8 0 (Twe en 8 0) £0 
. 0 1 %bti%& olZffitB pH£5. 0i:lIL//: o :©11^2ml 

3 5 
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mm®. 1 2 5 

###J7© ho ytf^Va. U yom&* 1 mg/m 1 (l. vo>|f h 'J 
S«l^aRK^2 OmMCill, $ bi:Na C 1 £ 1 5 0 mM, tf'JV^-h 
8 0 (Twe e n 8 0) £0. 0 1 % bUZ> X 9 d^JjD Lfc^ p H£ 6 . 0(1 
IiU: 0 : ©11^ 2 m 1 ffl7 >^;u: 2 m 1 ^ii IT^^ L, l^o>^-; 



o >^^t^7mmmmnm^mnbtz 0 (mmm& ■. 3 5%) 



###J7© ho>^-; a 'J >j§]g£ 1 mg/m 1 (I, h V^UWl 

IJg£2 OmMKPMU $ bCNaC 1 £ 1 5 OmM. #U V;l^- h 8 
0 (Twe e n 8 0) £0. 0 1 % kte6 X r> di» LrtiSU p H£ 6 . 0 CP 
^Lfco CCD^&£2m 1 fflT>^;Kr 2m 1 #&UT*§mU hn>^^a 

mmm 2 7 



S«ffi»K£2 OmMCilU $ bCNa C 1 £ 1 5 OmM. -fiJVM-h 
8 0 (Twe e n 8 0) £0. 0 1 % t fc£ <k o Ci&JjQ p H£ 6 . 0 

a 'J >£^#-f S#£«£ltfflfiai£imLfco (^PCTtiJ^ : 3 5 %) 

mmm 2 8 



$21!g£2 OmMKlHfiU $ bCNaC 1 £ 1 5 0mM> <K'J v;U^- b 8 0 
(Twe en 8 0)^0. 0 1 % bt&%& r> (wSSJn p H£ 6 . OCii 

L*i 0 :©II^2m 1 fflT>7 s ;Kl2m 1 #&bTt§H U hn>^i? 3 ij 



3 6 
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mmm 2 9 

#^fJ7© ho ytf*^?. 'J 1 mg/m 1 (^ 7 7Ait h U 0 um 

ffi&m&%:2 OmMCMHU £ bCNaC 1 £ 1 5 OmM, *°'J 7;^- h 8 
0 (Twe e n 8 0) £0. 0 1 % £t&%> X o (igsflD P H£ 6 . OHM 

'J >^W-r57kSffiaWfflfim*i«SU/Co (£P»f(I£ : 3 5%) 

HWJ 3 0 

###J7 0 Fo>^-;a 'J 1 mg/m 1 (C> >J h »J 0/41 

ffi$fl§K£2 OmMCilU $ bCNa C 1 £ 1 5 OmM. *° 'J h 8 

0 (Twe en 8 0)^0. 0 1 % kftZ X o (rgSJn pH£6. 0 KiH 

^L/co ::©M£2m 1 fflT>7;l/|C2m 1 #abT*§E/!U ha^^a 
'J >*#^"r**^aStfflf!!3W*iWS!t^ 0 (£P«tiJ£ : 35%) 

HflBfll 3 1 

###J7© hD>^i?a »; 1 mg/m 1 (C, t°^->i?f- h U 0 

AiiiI^^2 0mMi:iiU £ £CN a C 1 £ 1 5 OmM. *''JViK- 
h 8 0 (Twe e n 8 0) £0. 0 1 % tte6 X r> K&fiD P H£ 6 . 0 

ClILf: 0 :0lM2m 1 fflT>yyl/(r 2m 1 ft&LrmfflL. ho^ 

u >^w-r5*»ffiaitfflsira*iifit^ 0 (£P£sb*ij£ : 3 5 %) 

n^^i 3 2 

#*«7©hD>^i?a 'J >fiK£ 1 mg/m 1 fxvftt h 'J^M 
$i$3il££2 OmMdiJSSEU ££<rNaC 1^15 OmM. *° D v;^- h 8 
0 (Twe e n 8 0) £0. 0 1 %^<£aoi:illIlU:i, pH^6. 0 dp 

3 7 
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•j yz^tzymmmmmmzmmLtzo cmmm^ : 3 5 %) 

mmm 3 3 

###17® h n y-#* y * ij >©MJ££ lmg/m 1 l ) y&i- h'J^Al 

otrPSSU $ bCNa C 1 £ 1 5 OmM, *° »j 7;l^- h 8 0 (Twe e n 8 
0) £0. 0 1 9 (C&j&nO/cgU pH*6. 0 Kf86bfc„ Z<DMf& 

*2m 1 fflT>^H:2m 1 ft&LT^U Myl't-^ 'J >£^rr£7k 
»«M8»*WLfc, <£K3B«£ : 35%) 

HMJ 3 4 

##0ij7© 'J lmg/m l (i. u h <j ^a;H 

$ bCNaC 1*15 0mM> t' 1 ) V Jl<- b 8 0 (Twe e n 8 0 
) £0. Ol^^^i^CftUct, pH£6. OCillfco C©Hffi* 
2m 1 mryyJUZ 2m 1 #&LT*SB!U Fn>^i? a 'J >*^W^^»7jc^ 
^aitffl^'J*iHMt/c 0 : 3 5 %) 

mmm 3 5 

###J7© h d ytf^a 'J >0»jg£ lmg/m 1 U h 'J 

SSMU ^^CNaCl^l 5 0 mM N «J 7;K- h 8 0 (Tween80) 
£0. 0 1 96t^*J:9twjgSSDL^^ pH£6. OCiilfco CCD»£2 
m 1 i7>^C2ml #j£LTi&EIU ha>^^a U y^W-f 
^ffl^iJ^PMbfco (£P«fiJ£ : 3 5 %) 

^lifefflj 3 6 

#%M7<0 h d >tf ,; e>^ u >©»ffi£ 1 mg/m 1 K> 'J yWti" V U ^ Aifg 

3 8 
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3 bCN a C 1 £ 1 5 OmMs *° U V;K- h 8 0 (Twe e n 8 0 ) £ 
0. 0 1M^A6J;oi:ttU:l pH£6. Ollpgbfco :©ll?:2m 
1 ffl7>^K:2ml #£UT*gB?U ^>^^a 'J >£3^-f &7jc&$a 
^ffl^'J^P^b^o (mOT£iJ£ : 35%) 

HMffJ 3 7 

#^$J 7 © h n ytf^'Ja. »; >£>$I)^£ 1 m g/m 1 d> 0 h 'J ^ AS 

U $^i:Na C 1 £ 1 5 OmM. #'J V;K- h 8 0 (Twe e n 8 0) £0 
0 1 L/c&. pH£6. 0Cill/: o :®I^2ml 

JBfifllfciSKbrtio (£P£Stfitf-n : 3 5%) 



HOTJ 3 8 

#«0»J7© ha >#^a U yom&* lmg/m 1 'J >i?^ h 'J 

U ^i:Na C 1 £1 5 OmM. #U y;l^- h 8 0 (Twe e n 8 0) £0 
. 0 1 %tte&£r>^muLtz'^ pH£6. 0i:iIU: o :®1^2ml 
fflT>y;K:2ml ft&LX®mL, ho>t^^a'J >£M"-f*7jcigJ£a4tf 
fflSffl^iSLfco (£P££i$i!l£ : 3 5%) 

Hftfiffil 3 9 

#%0|J7© ho >^^-^a »J yomfe* lmg/mlC, 'J h 'J ^ AM 
«£»K£2mMICiSiS&U ^CNaC 1*1 5 OmM. #'JV^K-h8 0 
(Twe en 8 0)^0. 1 % tU £ X r> CgStW Lfctt, p H£ 6 . Olipgb 
fc D :©1/M2m 1 WTy-fM~ 2m 1 ^It^BiU ho>^^a'J> 
*^W-r*7jc^aitfflS8«l*IHSl/yi:o (£PCTM£ : 3 5%) 

3 9 



WO 99/18994 



PCT/JP98/04609 



mm\ 4 o 

###J 7© h d yyf.^'J^ ij >®m&$: 1 mg/m 1 (~> »J yWL± h 'J ^ A|g 
»ifcgK£2mM(;:fHSU ^bCNaC 1 £1 5 OmM. *''J t+^xfb> 
5Mffcbv^ 6 0 (HCO - 6 0) £ 1 % 6 <£ -5 C«I Lti'tit, pH£6. 
0tr|@llb/c o r ©I^2m 1 mry?MZ 2 m 1 #&LT«fB!U ho>^ 
'J V^WrSTK^ffiaitfflS^J^lHSL^o (^PCTfJ-a : 3 5%) 

##M7® hov^^a ') >©jgK£ 1 mg/m 1 'J h 0 ^AM 

ffimmmZ2mMlzmmL, iCNaC 1*15 OmM, ^'Jt + ->xf b >££ 
ftt7i/ift6 0 (HCO-6 0)£0. 1 ^ir^Sct^tr^JnL/c^ pH£6 
. 0 cil : 011^ 2 m 1 fflr > y;n: 2 m 1 ^ ItiH U 

^i^a 'J >^Wr*7K»ffijiWfflfi«l€-SlfiLA:o (£P«f!l£- : 3 5%) 

##M7© h a 'J yom&Z 1 mg/m 1 'J >fiH~ h 'J A*f 

»l£*K£2mMl;:iMBU $ bCNa C 1 £ 1 5 0mM> *° 1) **i/x^ b > 
(16 0) ^'Jt + ^Dt'l/V (30) r»J 3-71 : ^a^. ; ?F 

6 8) £1 -5 KjfcjnUfc^ pH£6. OfcpMLfco 

mxmnM&mstistio (£.wmm£ ■. 3 5 %) 

%«Bfll 4 3 

##08 7® hD^^aij y(DmmZ l mg/m 1 (C, 'J h'J ^ Aijf 
«itt»K£2mM(::S»&U $ bCNaC 1 £ 1 5 OmM, *°U ^ + ^x^U > 
(16 0) (30) ?*i)z2-ji (^n-> ; ?F 6 8) * 

0. 1 KfcttSJ^irg&Jnbfcau pH£6. OKtSML/io :oit^2m 1 

4 0 
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mmm a a 

m%mi<D Fo>^t^ "J y(Dm&& lmg/mlC, u >mi- h 'J ^All 
£2 OmMdiUMU $ b(l*°'J v;l/^- h 8 0 (Twe e n 8 0) £ 
0. 0 1 % tU^X^^mwbtzm, pH£6. OKlSgLfco Z®m-M$:2m 

Ihfm^^J^M^L/Co (£F£»J£ : 35%) 

^jjffe^J 4 5 

##ffl7 © ho y^^a U >3llg£ 1 mg/m 1 (I. 'J >m~f h U 7 
jft8££2mMf::iJIMU £ ^>KNa C 1*15 0 mM£fc£ J; •? Ici&Dn bfc& 

. ph*6. ocasLfco »:+t7^(^xFm m 

?h>--r-ry*>y lmlD>jr^^«/ij>^ ifte b) i:iml 

% a&0>i 4 6 

#^W7 © ho>^ ^ a >J >^Jg£ 1 mg/m 1 ll> 'J h 'J t7A|g» 

ttSS^2mMCiSU $^>{rNaC 1*15 0 mM bUZ X o izmta Ltcfe 
. pH£6. 0i:iiU; o ^C+t-yT' (7X^ Mil, £ 

#iflJ& : 7*o^7'f-7l/3*Z0 £8£bfcrtg6. 3 mm©**? U > 
n>-fo + >V >4tSl. lmln>^'fri/'J>^ tf-fc b) Clml 
^HCTM^^l 0 M JI£jg£t@igbT* h yy<- (?xx 

4 1 



WO 99/18994 



# 

PCT/JP98/04609 



mMM 4 7 

#^0iJ7© ho^ty a 'J >jgjg* lmg/mli:, U h 0 ^/4f® 

ffiilg*2mM{::il3SSU ^bCNaC 1*15 0 mM tte & & 7 iC^Jn L/c^ 
, P H*6. OdUSSUfco Wi:*t77 , (^xxFtti, £ 

*HlS:7a€^f^A) *glf Lfcl*J& 6 . 3mm(D-ff^xm'y ] ) 
n>-f>(y + >7 VtfcSk lmln>^-f^'J> "X if ft L) C 1 m 1 

*I"f 6 7k/g$r££f ffi 7° u 7 ^ )l Y i/ 'J > VUM *S3£! t fee 



^Slffli 4 8 

###J7© hD^fti? a »j >»g* lmg/m 1 'J h 'J ^7 All® 

, ph*6. ociiifco zonmz, ftimmz** y-y c^xx m±$l g 

? h > • >y*>y>ftl!L 1 m 1 n>?'^7°^<) > i\ ittt L) {I 1 m 1 
£|5£gB*iJ£#2 5%tft£J;9t;:E£jg*tJl^bTX h (-)xx 



^tfigH 4 9 

###J7© FD>#t-;a U >^lg* lmg/mli:, 'J h 'JOAli 

jtt*tt*2mM{Ci»SU $ bCNaC 1*15 0 mMi#£ <£ -5 lwj&&n 

, ph*6. o\zmmbtz 0 zonmz, ftmwz**?? (7xx^s, m 

?h>-x^*>7 lmU^>y-K^^7*^'J>^ lfft U) K 

lmlMU ^raiiJ^^5%t/«i:|>J:-9(rE^^*PMLTXh7^ 0 - (*7 

XX M±§^ i*ffllS:7'Dt7*f;^A) *E£fmU h n > ^ ij > 

4 2 
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mmm 5 0 

#%#]7© hD>^-J a 'J >m&$: lmg/mli:, 'J h U <t> Mm 

, P H£6. ocillto 5feW:*t7^ (^xxhm 1 



mmm 5 1 

#^M7© ho * 'J >iiJ££ lmg/mli:, 'J h 'J UWlWi 

&m&Z2.mMlzm%L. $bi:NaC l£l 5 0 mMirtt £ <t -5 ti^JHI 
, pH£6. 0CiSl/: o 5fc^d^i-y^ (7X* htfcSk g 

? h> • yJr>y>i±m, i m i x^yy- F3^7°->'J >^ it^t) 

§«fl>J 5 2 

#%#J7© hay^^r^a 'J >aIJf£ Img/m 1 ('> <J V^t" h 'J 7A*1® 
7«l££2mMt;:pgU ^bCNaC 1 £1 5 OmMt^Si: vCiiDbfct 

, p h^6. oniiu:, zommz, 5t»i:^t^(*)x^hm s 

n>'f-f7 + VV >ttSU 1 m 1 x ^ y K ? 7°-> 'J > ^ L) C 

4 3 
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ggffiffl 5 3 

#^#J7© ho U lmg/mlC, U h »J 

J£»K£2mMC:IHllU £btCNa C 1 £1 5 0 mMtttS J: o C^Sn Lfc& 

, ph^6. oizmmttz, cvMmz, &mmz*+y? (^xxi^m m 

n>'f^ + >7>m lmlnyr^>f^i/'jy^ tf^il) i'O. 5 
ml^U SGStSBfRtetf 1 0 « t ^£ S i 9 Utx h y ^- 



mmm 5 4 

##M7© Fo>^-; a U >SK«- 1 mg/m 1 (i, ■> h 'JOAiS 
$»K£2mM(::38i£U $^i:NaCl*l 5 0 mM tte 6 <£ -5 K&j&D 

. ph^6. otmsiu^o zomfSL^, ftmmzir+yzf (vnzh&m, & 

? h > • y*>V >ttfik 1 m 1 a yrjrjzfi/*) ftttb) 0 . 5 

mmm 5 5 

###J7© ha 'J 1 mg/m 1 »J h 'J ^> umm 

Jfc£ffi£2mMt::ggilU £bCNaC l£l 5 OmMt^S £-5 ir&Jnbfc& 
. pH£6. OcaiLfco zomWL*, Mi:+t7^(^xxFm £ 

4 4 
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n>'f^^>7>m lml d> ? 9 4 ~? is x ) y L) CO. 5" 

H^ff] 5 6 

Wl70Fny^^a 'J lmg/miC, 'J h 'i^Aif 

. P H£6. OdtHgLfco Wi:+t7^(^x^m S 

? h > • >y*>V>frl5L 1 m 1 D>r^^7°>"J >i^, ifncb) CO. 5 

Hl&fli 5 7 

##fJ7 0 y^'^e^zL U >^J££ 1 mg/m 1 'J yWt± h U 7A^g© 
2 mMHHgU £bCNa C 1 £ 1 5 0 mM bUZ X -5 ti^in 

. P H£6. oizmmuio ;oi^ »{:+t7^(-)ixhm 1 

? h > • x^r y*>'jy$tm, \m\X9y?- K*>T7*S"; yV^ ifttL) (I 
0. 5ml 7>SU £P»tiJ£^4 0 %^£.£9t::M£)££fJ^LTX h 

mmm 5 8 

m^miO ho >tf^zL 'J >^Jg£ lmg/ml (l> U >®?V h 'J^Alf 

4 5 
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: 7'ot7 ! f^3'A) ^gf L/:I^Ji8. 6 mm©#5 Xl^ <J > 'J 
9 hy • -r ^ >y + > 7 >#§5L 1 m 1 7,9 y 9— Y 9 yy^ mi L) d 



mmm 5 9 

###J 7 CD h n > *J a. <J > lmg/mli:, U MJ ^ AM® 

«J££2mMClJ3MU $bi:NaCl^l 5 0 mM -5 H«lL/d£ 

. pH£6. 0{zmmLtz o :©1I^ ^C + t^C^xXhm i 

n>-f>f ?*>V>tfcS^ 0. 5m 1 >"J ifft) (10. 5ml#&L 
. £R8SBtHl£# l 0 % 1 4' § J: 9 ci^g^il lix h ^ a- (^xxhttl 



me o 



m^BUOhayt^i^^ 'J >^J££ lmg/m 1 tr. 'J h V 
$fltJ^£2mM(riiMU ^bCNaC l£l 5 0 mMi^^J: o distill Lfc^: 

, pH£6. OirH^LfCo C©^$£> ft^C^t y~? M±|5U ¥ 

£il&J& : 7'D^7*f;l/3'A) ^^fUcft^. 6mm07y5X|g>"J >S> 
? Yy - 74 y*y*jy#$i> 0. 5ml->'J>^ IW) CO. 5ml#£L 



4 6 
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mmm 6 1 

###J7CD h a>*'^ ] ) >mm£ lmg/m 1 'J h 'J "5 All® 

mm&%2mMlzMmb. £ bCNaC 1^1 5 0 mMtKZ £o lzM\lLtz& 

n>-f^ + >V>j±8, 0. 5 m 1 £ttt) iw 0. 3mlMl 



mmm 6 2 

###J7 0 ha >#^a U lmg/mlC, 'J ym± Y 'J ^ All® 

$SK£2mMi;:iWfiU $bi:NaC 1*15 0mMi^§ ioCttUct 

?hy--r^r>y^>V >*±i!k 0 . 5ml i/ij>^ lift) K 0 . 3 m 1 L 



mfcfll 6 3 

##0U7© >#*$?a 'J lmg/ralC, 'J N 'J 

2mMirfflIgU £ bi:Na C 1 * 1 5 0 mMt«5 XolzffimLtzm 

n>«f>f^>V>{tl> 0. 5mlS/'J>^ tf-ffi*) 0 . 3ml^ftl 

4 7 
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mmm 6 4 

f£^Jt£2mM(rHgU $ bCNaC 1 £ 1 5 0 mMfc#5 <fc -5 ir&Jn 

„ pH£5. 0CPillbfc o Mc+t^(OixMtI, S 

n^'f^ + ^V VttSk lmla>^^^i/'J> i?. if ^ L) Clml 

g| WJ 6 5 

itI^2mMi:iIU $ bCNaC 1 £ 1 5 0 mMtttS J: 3 IC&llO 

. pH£5. 5t:illfc 0 SfcagSBK+f y ^ (fix M±§!k * 

ggffifll 6 6 

##W7© s? a ij >2iE^ lmg/mlC, U h 'J ^A|f® 

jft»K£2mMKiJi!gU $ biCNa C 1 £ 1 5 0 mMirtt* <fc ? JCSSJn b^Sfc 
, pH£6. S\zm&Ltzo d©3£jfc£, «»t^ (^xxhm £ 
*MJ& : 7*n^7^;Ua*A) £S5?§ LfcflS 6 . 3 mmO^ U > « 
? F y • x 4 ? * y 7 >*±I!L lmlD>^^^>'J>^ £K<£ t) (I 1 m 1 

4 8 
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IWJ 6 7 

#%#J7© ho y#* : J*. u >zIJ££ 1 mg/m 1 'J >®ff- h 'J t> umm 
M^2mMi:ilU $b!:NaCl^l 5 0 mMt^^J: -5 tc^ljn Lfc^ 
„ pH£7. 0(CpgUc o ^CD^^. ftSsB^K+i- ^ htfcfi, S 

#ffiJ& : 7'o^7'f;^^) ^^*U/c|^^6. 3mm©77"5Xi^><J >^ 
? h > • tm ? * > y >ML lmlD>n^ 7°-> 'J > £ttt L) Clml 
^P^tiJ^^'l 0%t^:^i:-5(iESlt^ii^Lrxh^/N o - (7i^ 



mmm 6 8 

#%#J 7©Fo>|i^a U lmg/mlC, 'J Y 'J Ait 

WLm&%2 OmMdtS^U $ bCNa C 1 £ 1 5 0 mM tU 6 J; 9 (c^tD Lfc 
pH£6. OdfHfSUfco COlgjft^ »C+t77'('7XXfm 

^nv-f^ + ^V >itSk lmln>^>f^'J>^ #14' b) i: 1 m 



HftSffl 6 9 

««ffi*2 0 OmMdtHMU $b(:NaC l£l 5 0mMt4^ J;7i:iil 



4 9 
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ml^ttU £R8SB£!f£# 1 0 % ttt* J; -5 i:IM^iiltx h 

Htfegtl 7 0 

t^TOhDV^^a 'J >2iJ££ lmg/mlC, h 'J ^AISI 

£2mMCii)iMU $bCNaCl^l 5 0 mM & 5 C 8s fin LfcSU 

jfifiR : ?n*~?i-)\s-3U) bfcrtI6. 3 mm©*"? ^fi 'J > ^ 

h > • + > V >ttI!L lmln>^'f^ l J >v\ tf-ft 10 t: 1 m 1 ^ 
£U ^gBSI^l 0 % ttlZ>£oizM£.m&MmLTX h y*- (Oxxf 

mmm 1 1 

^milO hov^-^a >J 1 mg/m 1 Mfcf- h »J +>M£ffim 

»K£2 OmMClHSU ^bCNaC 1 £1 5 0 mMi^^J: *5 Kiifin 
. pH£6. 0(riiML/c o Wi:+t>^ I 

? h > • x ^ 4- > 7 >itfi. lmlo>rH "TV U > S\ tftt L) Clml 

Hfifeffij 7 2 

#%fi«7© ha 'J lmg/mlC, BflS"*- h 'J 

5 o 
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m&& 2 0 0 mMCilU ^CNaCl^l 5 0 mMirfcSJ: "5 Kj&fin Lfc 

»SJ& : ^^*L/-c[^?I6. 3mm<D#5XS!*>y ( 

a; ? h > • >y * > 7 7*±lk 1ml d > -r 7° y s\ lift L) Clm 
lftSU £P«#J£^1 0 % i ^ 6 J: ? Cl^^il It X f 7 ^- 

l^fiflj 7 3 

#%0fJ7© h D^^t^a <J >^££0. lmg/mld> U h 'J A 

iMI^2mMi:llU $ ^CNaC 1 £ 1 5 OmMtttSi^^JOl 
fcm, pH£6. 0i:lIU: o C01I^ 7 

h > • x 7 + > 7 1 m 1 d >^^^^->>J >>\ tf-nc b) d 1 

ml#£U £B8SB««£#1 0 % 1 4' § J; 9 Cl^ H^il IT X h -y (t; 

fliifeffj 7 4 

««jft»S^2mM{rHSU $ bCNaC 1 £1 5 0 mM fcftS J: 9 KM L 
pH£6. OKiHSELfco W:*t7^ (*?xxhfti2i 

. : 7'n^7'f;l^) £^ift>/cftg6. 3mmO#7XSi/'J 

h> • y*>7>#SU 1 m 1 n>r^7V'J fcfttb) C 1 

ml#&U £P«ttf&#l 0 % i: 7 ClM^ii bt^ h 7 

5 1 
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mmm 1 5 

#^70hD>^ya »J >1^3mg/m 1 (r N 'J h 'JOAijf® 

*»K£6mMirilSgU ^CNaC 1 £ 1 5 0 mMbUZ <£ o KSSftl 
, pH£6. OClSlfc, CCD^i®£, (»i7x;* httSU S 

*aic : 7nt^f ^iU;^i6. 3 mm(0#5 U y 'J 

n>-f^y + >V >tfcSL 1 m 1 n y yjrjfi/ D > ^ ifftb) Clml 



mmm 1 6 

###J 7 (Dh uytf^ifa ij 6mg/m 1 (I. 'J >g?-J- h U ^ UWtm 

mm&& 1 2mMi:ill, ^bCNaCl^l 5 0 mMtttSio Kj&JnLfc 
pH£6. OdiSSELfco d©Hlffi^ (»^xx httS. 

: T/a^f-^A) £^5fb/cftg6. 3mm0*7X|'>'J ( 
^n>«f^ + yy >MU 1 m 1 uy77 47y) y*J > tfttL) K 1 m 

i#&u %$mn&ifi\ o%tte&£oizm£.m$:m&LTxh c^x 



Htftffil 7 7 

#it#!7 O h o >^^;z ij >i^3mg/m 1 (I. 'J >^ h iJOAS* 
«M£6mM(;:fSiSU S^CNaC 1*15 0mMt4^J;^:illlU;t 
. pH£6. 0CilU: o C + + ^ ^ (>!?xxhm £ 

: -7n*"7?)\,zfJ+) £g#Lfcftg6. 3 mm©#5*S! *> U > ^ 

n>-f^7 + >y>ttl > imlD>y^>r^>ij>^ tnjt) 1:0. 5 

5 2 
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mmm 1 8 

###]7© ho^i?a 'J >^K£ 6mg/m 1 »J h 'J ^ Mm 

$gK£ 1 2mMi:ilU $ <blzNa C 1 £ 1 5 0 mM^iS J: -5 I'M) b/c 

^n>-fo*>V 1 m 1 a > -f 7° is U > ^ ftti b) K 0 . 

HSfeffi] 7 9 

#5g0tJ7CD rn Vtf^a U >2§lg£ lmg/mli:, 'J h 'J 7 AH® 

ffiilffi*2mM(rilfiU $ bCNaC 1*15 OmM, #'J h 8 0 ( 

Tween80)£0. 0 1 % bKZ <£ 0 Cj&iffl b/c&, p H£ 6 . OCilt 
/Co c©^jR*. ^SHC+t^ (7xxht±gL : ^a^^f;^ 

A) £g3tLfcrtg6. 3mm0i?7Xl>"J >^ ? h > • x j y * > V > 
tfcSU 1 m 1 a > r*>f TV U > ^, ffft L) i:iml 1 
Q%btl&£?{zm'£&$:m&LTZYvy<- h*tSL : 7*o 

tyf^n'A) ^ggtmu hn^tya >j yzismt&mm&my^ 

mn&m 8 o 

#%#J7CD ha >^i?a 'J >i^3mg/m 1 (C N 'J h U *) Lfflfa 

mm&Z 6mMi:liU ^bCNaCl^l 5 OmM. #'J 7;K- h 8 0 ( 
Tween80)£0. 0 1 % bKZ X 9 IZfikm LfcSK p H£ 6 . OdPUL 
/Co «»t^(vXXM±|! > 11:11 : 7*^13* 
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A) £g#brt:|*3S6. SmmOtfyXMi^) y : J *? h > • v * > V > 
ttliU 1 m 1 a >r^^->U tf-ftb) (11 m 1 ^P«fJ^^ I 

y j ji vy u y ymmzmm btz 0 

nmmz 1 

mm&£ 1 2mMi:iiU £ bCNaC 1 £ 1 5 OmM. *°'J y;t^- h 8 0 
(Tween8 0)£0. 0 1 % 1 1& 5 X y (C« Ltiik. p H£ 6 . 0 (CiSII 

=f/0 £^ibfcl*r£6 . SmmCDtf^Xl^'J >^ {<9 Y > • t 2 ^ y + >V 
>*fcfi. lmlny/M^ tf/X b) d 0 . 5ml^U ^firaifl^ 1 5 

y*l-)V3°L) £X£fT&U ho>^-? a 'J >^Wr^7K?§^aitffl , 7't'7 
^ ;b Ki/»J >^WJ^SI^b/-Co 

^Jj#J8 2 

m^MKD hay^^y*. U >jDt£6mg/m 1 U h V y 

mmmZl 2mMi:ilU ^bCNaC 1 £1 5 OmIVk ^'Jt+'>ifU> 
tv>i (^ ; 67t-^EL) ^0. 0 1 -5 Kj&Jnb;fc&, P H£ 

v >#IL 1 m 1 ayypjyi/*) ffttb) (' 0. 5ml^ 

&7k&$&Mffl y v y a n, F y y > s>12£iJ bfc Q 

5 4 
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mmm 8 3 

##0J7© Fa>^^a 'J y®m&% 1 mg/ra 1 (C, 'J h 'J ^Afi 

ffimm&*2 O'mMi:, lit h 'J ^ASIM^I»2 OmMt/^J:of:li 
U $^CNaC 1 £1 5 OmM^^^J:o(l«tfc^ pH£6. 0 dl^ 
L/Co dCDM£. ftSg&C:^ 7 7* (^i* hfrgk : 7*n*7*^;U 

>*LI!L lmln>^^^>'J> Ittt b) i: 1 m 1 U £P«t'J£^ 
1 OMt^Si^l^^illTXhy^- (*7xxh#lk £#ffi# : 7* 
o^yf;l3A) £E£fT&U ho>^i?a U >£^PT 37k *g$£3tll 7° 
1/7 4^ Ki"J >^8SI*iHi!lt/wo 



Htfifll 8 4 

7© ho ytf^a 'J >®SK£ 1 mg/m 1 C N 'J >^f- h >J 
ffimm&%2 OmMC, 7*o h 'J «7A&arfcWK*<2 OmMt^S £ 

oClIU ^CNaCl^l 5 0mMt^:§i9f:»U;^ pH£6. 
OdiHHb/co Mi:+t7^(^ixhm : 7'o 

g&ttj£#l 0%i^3J:9(cS£l££flMLTXhy^- (^iXbtl, S# 
ftft : 7'n^7*t;ba'A) £X£fr&U h o >#*^a H £7j<}gfl£ 

H WJ 8 5 

#%#J7© ho ytf^e^ 'J >©iljg£ 1 mg/m 1 d> 'J h 'J ^Ai 
ffifiS^lt^2 OmMi:, h 'J ^AiiIMJiJ£#2 OmMt^SJ;? 

dPMU £ t>irNa C 1 £ 1 5 OmMt^^ J: ? IC^tD pH£6. 0 

izm&uzo zonmz, fti®mz*-vy? (^xxhftgk g£;iM:7*a^ 

7*f-;i/^*A) £gifbfcftg6. 3mm©#7X^>"J >^(^^h>-x^7 

5 5 
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*:/V>ttSU 1 m 1 D>r^>r^i/»J tl-fcL) Clml SRtgB 
tij^^l 0%<tft3J:?(c|f£jg£t$gbTxl-;//<- (Oix h?±I!L 

Hifiga 8 6 

##M7© hn>^^^ a 'J >©fi||g£ 1 mg/m 1 >J h «J t7A» 

iiU ^^CNaCl^l 5 0mMt4^J;-9i:»U:f, pH£6. OK 
iIL/: 0 COM^ ftigSBC:* (^iXMtl, l^M^'D^' 

>7>ttfi. 1ml o>r^>T7°->'J IfftL) Klml#£l£U £P£lftiij 



^ 8 7 

#%#J7 0 Fn>#t^ 3 »J >£>fli££ 1 mg/m 1 'J h 0 t? 

IU $ bdNa C 1 * 1 5 OmMiftSJ^twjfotobfc&s pH£6. 0 Ci 

7 >tfcSU 1 m 1 a>r^7^'j >^ It^L) i:iml^U mmm^ 

7un )i Ki/'J >i?fi3W*aSLfco 



5 6 
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mmm s 8 

###J7CD ha yft* it* 'J y<DM^ 1 mg/m 1 (C, U h 'J ^Ag 

fr$3glt£2 OmMi:, 7?;Ht h >J 7Afl®^2 0 mM£:te<g> J: ? 
U $t)i:NaC 1 £1 5 0 mMkKZ X o izffifa bfcSU pH£6. 0 irfig 

>&Sk lmlD>rH^'J>^ ifftb) Clml^ziU £B88W£# 
o*7*f-;l/=/A) £g£*T&U hn>^-^a <J >£#W1-&7R*g$£3tffl7' 



ItiftffH 8 9 

mmmm^2 OmMC, 'J >=f»^ h U ^A»i«*<2 OmMtncS^oJCiHS 
U $bi:Na C 1 £ 1 5 OmMtfc* «k -5 IcSSim bfcSL pH£6. Oi:II 
b/co :©It^ 7 7" : ^Dt^f;!/ 

£^3ib/cfi!I6. 3 mm0#7Xl-> 'J >s; f><f^^>7 
ytfcSk lmln>^^y^'J>^ Itftb) CImlft&U 

n^7*f-;^'A) £K£fmU Fd>^^ D >*^-r-57k^jRtt«tffl7* 

mmm 9 0 

#%#J9® fo>^ t| >©»K^ 1 mg/m 1 'J h 'J ^Al 
ffimm&&2 OmMi:llU $bCNaCl^l 5 OmM, h 8 

0 (Twe e n 8 0) £0. 0 1 96 J; 3 KiKto LfcgL p H£ 6 . 0 HP 
gbfc 0 :®1^2m 1 17>^H:2m 1 #&bT'J£IV!U Mv^^ 

5 7 
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mmm 9 1 

###J 9 © h a ij y<Dmm% 1 mg/m 1 U h 'J ^Aifl 

®7i£itJg* 2mMi:iiU $bi:NaC 1*15 0mMt^5J;-5!:»lxf: 

: :/o*7f-;l/3\iO ^fU;^I6. 3 mm 'J > 'J ( 
^n>-f-f-^>V >*±lk lmlD>jr^yi/ij> ^ fl-ft t) iw 1 m 

mmm 9 2 

##0fJ 8 CD h o > >J 3. U > (@E?lJ#-t 1 CD 3 6 7 - 4 8 0 ftCDT ^ 7 ifcfr 
cDMg* 1 mg/m 1 <J h 'J ^£&ffijftgK*2 OmMCi 
1U ^bCNaCl^l 5 OmM, *°'J 7^^- h 8 0 (Twe e n 8 0 ) * 
0. 0 1 HbftZ Xo^mubtzU, pH*6. 0('P^L/Co CCD^*2m 

l*Rm#J*t«L^o (£P»»J£ : 3 5 

ifcOTJ 1 

###J 7 CD ho >^-^a <J y®m&£ lmg/mli:, 0 >BH* h 'J 
®?H^)t*2 OmMKiHSEU ^bCNaC 1*15 0 mM b*& & J; 9 C:»J t 
pH*7. .3i:WSUo CCD^*2m 1 fflT>^;H!2m 1 ^^LT 

*]£ : 3 5 %) 

##0(1 7 © ho>^i?a 'J >CDzIg* 1 mg/m 1 'J >Wti" h'J-^Al 
®^^)t*2 OmMdISMU ^bCNa C 1 *1 5 0 mM btz 6 X o (lS§SD L 

5 8 
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pH£6. Oi:iIU: 0 :©IM2m 1 |7>^H:2m 1 ^SU 

*j£ : 3 5 %) 

#itM7® ha>^i? a 'J ><DflIJg£ 1 mg/m 1 'J h 'i 
SfiKRffi^O. 2mMi:iIU ^^CNaCl^l 5 OmMt^lJ:^:» 
Lfc$, pH£6. OCSMILfco :©I^2mlffi7>y;U:2mlMl 

SBSte : 3 5%) 

ifc&gH 

iffi8ffi£2 OmMi:IlU ^bCNaC 1 £1 5 0 mMt^SJ: 9 K^tn U/c 
pH£6. OtliiMb/co C©II^2m 1 J8T>:/;HC2m 1 £SLT*§ 

£ : 3 5%) 

#^7©Fa>^i? a 'J XDmfeZ 1 mg/m 1 jr. 'J >8H- h 'J^Ag 
»teSK#2 0 OmMt^SJi'jirilU ^bCNaC 1 £1 5 OmM, *°»J 
V h8 0 (Twe e n 8 0) £0. 0 1 % ttsiZ J: 9 irSSfin LfcgL p H 
£7. 3(rUSSLfco C©H«^2mlfflT>y;l/C2ml^LT«B1U h 
n>tf^a 'J >^W-r5*»«aWffl«ffl*iSSL/:o : 3 5 

#ifffl7© ha ytf**;* <J >CDjgg£ 1 mg/m 1 (I, 'J HJ 

5 9 
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®«Jt£2 OmMICiiU ^^CNaCl^l 5 OmM, # D 7 4^- h 8 
0 (Twe e n 8 0) £0. 0 1 % t K £ X o K«J Ltz&, p H£ 7 . 3 {Zffl 



JfcKffl 7 

«r&*££2mMi::lJttgU ^CNaCl^l 5 0 mM. *°'J 7A^- h 8 0 
(Tween8 0)£0. 0 1 % tt£2> <£ 9 (CgSJn LfcSK pH£7. 3 dUi 

>£#W^^7K^aitfflM^J£Pl^b^ 0 (£H$$*ij£ : 3 5%) 



««iiK£2 OmMC, ftfi&*M^A&«jftg£;&<2 OmMt^§i;^:il 
U $bi:NaC 1 £ 1 5 OmMs #'J v;U^- h 8 0 (Twe e n 8 0) £0 
. 0 1 %ttl2>&?lZ.&MLtc& > pH£7. 3(CiS£EUfc 0 :®I^2ml 

ffififfl£P!ll!Lfco (£Kt3&*«£ : 3 5 96) 

OYuyf^iPa. U y®m&* lmg/m 1 Us U b 'J 
«ffi*K£2mMKill6U §bi:NaCl^l 5 0 £ 5 diKim bfc 

pH£7. 3(lP^b/c 0 C(Ol«*2m 1 ffl7>^H:2m 1 #&UT*g 



6 0 
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ttmm i o 

$g££2mMt::SI&U $ bCNaC 1*15 0mMt^6J;9i:iiDb/:|| 

. ph*7. stzm&itzo z.(bmmz, (^xx httnk m 

*&f& : 7'o^7'f^*A) *^&L/cflg6. 3 mm©*'? XI ^ 'J > ^ 
? h > • -r>r -y V >tt!8> lmlD>r^^^'J (I 1 m 1 

£Kt3Bffl£#l 0 % t /j; § J; o cSM^il It x f >y (^xx 

itmi 1 1 

#%0J7© >#*^a »J lmg/m 1 'J >®?^ h 'J ^ Mm 

^^2mMi:iIU £ bCNaC 1*15 0 mMfctt* J: -5 K&fiDtfc& 
. pH*6. 0i:lil/: o :©li^ 5fc«SBK*+y:7 (fix h?±S5L £ 
*H)S : ^ot^f;^/.) ^ib/:^18. 6 mmCDtf? XfgS/ 'J > 
n>«f^ y*>7 >tt8U 1 m 1 K^^U ffttU) K 

0. 5ml#£U mmm^ftV 0%bKZ>&?lzn&&%m&LTZ h y< 

ifcKflt 1 2 

#%«5 7© hn^jJCt^a. ij Img/mlC, 'J h 'J 7Aii 

«»ffi*2mM{cp||IU £ bCNa C 1*15 0 mMttt& J: 9 Kj&fiD 
, pH*6. OCillfco C©^*, 5fc«SBK*+?7 (7iX M±§5k £ 

: ^atyf;^A) Ucfig 8 . 6 mm®**? Xg! -> U > 

? h> • y*>7 >tt$U 1 m 1 X*y9- >^ ffttt) (:: 

o. 5mi^u mu^m&i)<7 o%kK6£oizm£.&£mmLT?syys< 
- (^xxhtiM. itfiu^D^wA) *immu ho>^-; 

6 1 
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itCTJ 1 3 

#:t09 7 0 h o > a 'J lmg/mli:, 'J h U ^AfM 

ffi»K£2 OmMKPKU $ bi:NaC 1 £ 1 5 0mMt^§i;9i:fflU: 
pH£7. 3(cp^b/cc 5fejg9Jtc + + y ^ (^x^ hits, 

b > • 5^ <y 4=- > 7 >}±I5U 1ml n > >f S\ $ttt L) Kim 

1#&U £IMiiJ£#l 0 % i: § J; 9 Cl^^il 1 1 X h 7 



1 4 

#%#»J9CD hn y^'^r^a 'J >CDfltJg£ 1 mg/m 1 Cl> >J >gtf- h 'J ^ UWl 
tzm. pH*6. OHlMgLfco :cDlS^2mlfflT>7';H:2ml^bt 



^•35%) 



ifc^ffj 1 5 

##0>J8 © h o 'J >Oi8K£ 1 mg/m 1 'J >S?"t- b 'J 7Ai 

ffi«K£2 OmMCliU $bi:NaC 1*15 0 mM^^^J: i L 

: 3 5%) 



1 



6 2 
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gfemzteTzfimonftm m^m%) zmmbtzo m%.mixiu 5 or 

^□7 Hz&ZTMfrb. 5 0°C9 6»*IS©##&©;fcfllia<6 6%&±T&£ 







COpH 




mi 






(%) 






m- 

{%) 


1 


20mM 


7. 3 




55.4 










2 


20mM 


6. 0 




79.1 


&m 








3 


0.2mM 


6. 0 




83.4 




2.930 


98.4 




mmm 

1 


0.2mM 


6. 0 


0.01% 
Tween80 


84.7 


mm 


0.000 
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m 1 4 



mm WWW 



Tmax Cmax Tl/2 AUC(0-») MRT 
(hr) (ng/ml) (hr) Ughr/ml) (hr) 




32.2 21.4 17.4 1.06 38.4 
23.4 140.3 19.9 7.01 38.8 
8.3 661.5 16.7 42.67 36.6 



0 322.7 6.1 2.02 6.1 

0 1346.2 7.8 10.75 7.9 
0 6138.3 7.2 44.79 7.2 
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m # © IB ffl 

<J><k> pH5J£U. 7. OJ^Tor0l(rfc^TI : S^^W-r'S^®«^i:^^ 
Witbfe/c hn>^^^a 'J >7K^©pH^5Jy±7. OJKTT**), (a) 

ZtlTi^Zt, Xii, (b) Khnv^^a ij >*&ffi#HKW#£RggS£ 

2. W$jfiOT&&hn>;K^a U pH5J£U, 7. OJEITOlllC 

*>^r««fffi**r-r-5««ttJS^t> JHffffitt*«i**wu p h^ p h5^± 

3. W^fiCDnr^tihO^^i 'J ><t> pH5J£J±, 7. O^TOfflC 

4. ^fi®^14Na>^^a »J pH5£Lt, 7. OETRDHf:: 
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5. ha 'J fr^m (4m5zttMr® S D S - # U T 

( i ) 1 © 1 9 - 5 1 6 or ^ j mmnfrt>tez>"im®. h □ 

( i i ) ±I2T ~ 7®?@S?ij© 1 fflX{*1g&ffl©T ^ y Be^fi^ ft£> ftfiD& 
fttzTiJ m&mfr £tt loFD>f>i:i5^DH>C ©Sf!i:ffc£<Eii 

- 5 ig©^-rn^(risic©^o 

7. hovt^^a 'j >k se^i#^- 1 © 1 9-5 1 Gori ;mm 

mfrite&*ife&hv>#*:i?* 'J S2?iJ^2© 1 9-5 1 6©T ^ 

^£fc*Bj&ttro * »j 1 (iia^©r ^ y^se^j^u- 

h7>^7x^ h LT|# t>n& hn>#;£i? a. 'J >©l^-fftfr©"mt£ h 
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iz&^Tmmzz&t&mffim®,fttz^L, ph#pH5&±7. o&tt- 
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14. WS&ScDnHg&hn^tf^a U P H 5 JK±, 7. 0JKT©IS 

1 6 . nj^tt hD>t^^a 'J >7K @2?lJ#-5f 1 © 1 9 - 5 1 607;;i 
E^J^^^SoIStt ha >*^i^ ij E#|fM§2© 1 9-5 1 6©7;yi 

- K-T 5 D N A H5>^7xnUH^ h a > ^ i? 

^'J>, X(i, RM#^2(::iaffc©TS *DNA^^iS8B& 

h°>^^a »; >-e*em^©ififfl^i 2 Jg— i 5i|©v^-rti^(i!s^o ho 

17. SfttOpH^ 5. 5~6. 5T*£::fc£#»i'rsitelc©|gH 
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ie^i^^^'Sni^hay^^^a y mnw^2(D 1 9-5 1 6©7;;i 
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<no> JisttJ&iii*«#t± asahi kasei kogyo kabushiki kaisha 
<i2o> Fn>^-^a >7mmmm®ftm • mmtef®&w&wi3& 

<130> asahi-tm 

<150> JP 9/281659 
<l5l> 1997-10-15 
<150> JP 9/308523 
<15l> 1997-ll-H 
<160> 5 
<2l0> l 
<2ll> 516 
<2l2> PRT 

<2l3> Artificial Sequence 
<220> 

<223> tM^o>i€-;a'j yoUftWi t ~ j mmn 

<400> l 

Met Leu Gly Val 
l 

Phe Pro Ala Pro 
20 

His Asp Cys Phe 
35 

Ser Gin He Cys 
50 

Ser Val Ala Ala 
65 

Val Gly Arg Arg 

l / 9 



Leu Val Leu Gly Ala Leu Ala Leu Ala Gly Leu Gly 

5 10 15 

Ala Glu Pro Gin Pro Gly Gly Ser Gin Cys Val Glu 

25 30 
Ala Leu Tyr Pro Gly Pro Ala Thr Phe Leu Asn Ala 

40 45 
Asp Gly Leu Arg Gly His Leu Met Thr Val Arg Ser 

55 60 
Asp Val lie Ser Leu Leu Leu Asn Gly Asp Gly Gly 
70 75 80 

Arg Leu Trp He Gly Leu Gin Leu Pro Pro Gly Cys 
85 90 95 
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Gly Asp Pro Lys Arg Leu Gly Pro Leu Arg Gly Phe Gin Trp Val Thr 

100 105 110 

Gly Asp Asn Asn Thr Ser Tyr Ser Arg Trp Ala Arg Leu Asp Leu Asn 

115 120 125 

Gly Ala Pro Leu Cys Gly Pro Leu Cys Val Ala Val Ser Ala Ala Glu 

130 135 140 

Ala Thr Val Pro Ser Glu Pro He Trp Glu Glu Gin Gin Cys Glu Val 
145 150 155 160 

Lys Ala Asp Gly Phe Leu Cys Glu Phe His Phe Pro Ala Thr Cys Arg 

165 170 175 

Pro Leu Ala Val Glu Pro Gly Ala Ala Ala Ala Ala Val Ser He Thr 

180 185 190 

Tyr Gly Thr Pro Phe Ala Ala Arg Gly Ala Asp Phe Gin Ala Leu Pro 

195 200 205 

Val Gly Ser Ser Ala Ala Val Ala Pro Leu Gly Leu Gin Leu Met Cys 

210 215 220 

Thr Ala Pro Pro Gly Ala Val Gin Gly His Trp Ala Arg Glu Ala Pro 
225 230 235 240 

Gly Ala Trp Asp Cys Ser Val Glu Asn Gly Gly Cys Glu His Ala Cys 

245 250 255 

Asn Ala He Pro Gly Ala Pro Arg Cys Gin Cys Pro Ala Gly Ala Ala 

260 265 270 

Leu Gin Ala Asp Gly Arg Ser Cys Thr Ala Ser Ala Thr Gin Ser Cys 

275 280 285 

Asn Asp Leu Cys Glu His Phe Cys Val Pro Asn Pro Asp Gin Pro Gly 

290 295 300 

Ser Tyr Ser Cys Met Cys Glu Thr Gly Tyr Arg Leu Ala Ala Asp Gin 
305 310 315 320 
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His Arg Cys Giu Asp Val Asp Asp Cys He Leu Glu Pro Ser Pro Cys 

325 330 335 

Pro Gin Arg Cys Val Asn Thr Gin Gly Gly Phe Glu Cys His Cys Tyr 

340 345 350 

Pro Asn Tyr Asp Leu Val Asp Gly Glu Cys Val Glu Pro Val Asp Pro 

355 360 365 

Cys Phe Arg Ala Asn Cys Glu Tyr Gin Cys Gin Pro Leu Asn Gin Thr 

370 375 380 

Ser Tyr Leu Cys Val Cys Ala Glu Gly Phe Ala Pro He Pro His Glu 
385 390 395 400 

Pro His Arg Cys Gin Met Phe Cys Asn Gin Thr Ala Cys Pro Ala Asp 

405 410 415 

Cys Asp Pro Asn Thr Gin Ala Ser Cys Glu Cys Pro Glu Gly Tyr He 

420 425 430 

Leu Asp Asp Gly Phe He Cys Thr Asp He Asp Glu Cys Glu Asn Gly 

435 440 445 

Gly Phe Cys Ser Gly Val Cys His Asn Leu Pro Gly Thr Phe Glu Cys 

450 455 460 

He Cys Gly Pro Asp Ser Ala Leu Val Arg His He Gly Thr Asp Cys 
465 470 475 480 

Asp Ser Gly Lys Val Asp Gly Gly Asp Ser Gly Ser Gly Glu Pro Pro 

485 490 495 

Pro Ser Pro Thr Pro Gly Ser Thr Leu Thr Pro Pro Ala Val Gly Leu 

500 505 510 

Val His Ser Gly 
515 

<210> 2 
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<211> 516 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> hhhnv^^j U ><DgB#fi«JttT ^ JWtWM 
<400> 2 

Met Leu Gly Val Leu Val Leu Gly Ala Leu Ala Leu Ala Gly Leu Gly 

15 10 15 

Phe Pro Ala Pro Ala Glu Pro Gin Pro Gly Gly Ser Gin Cys Val Glu 

20 25 30 

His Asp Cys Phe Ala Leu Tyr Pro Gly Pro Ala Thr Phe Leu Asn Ala 

35 40 45 

Ser Gin lie Cys Asp Gly Leu Arg Gly His Leu Met Thr Val Arg Ser 

50 55 60 

Ser Val Ala Ala Asp Val He Ser Leu Leu Leu Asn Gly Asp Gly Gly 
65 70 75 80 

Val Gly Arg Arg Arg Leu Trp He Gly Leu Gin Leu Pro Pro Gly Cys 

85 90 95 

Gly Asp Pro Lys Arg Leu Gly Pro Leu Arg Gly Phe Gin Trp Val Thr 

100 105 110 

Gly Asp Asn Asn Thr Ser Tyr Ser Arg Trp Ala Arg Leu Asp Leu Asn 

115 120 125 

Gly Ala Pro Leu Cys Gly Pro Leu Cys Val Ala Val Ser Ala Ala Glu 

130 135 140 

Ala Thr Val Pro Ser Glu Pro He Trp Glu Glu Gin Gin Cys Glu Val 
145 150 155 160 

Lys Ala Asp Gly Phe Leu Cys Glu Phe His Phe Pro Ala Thr Cys Arg 
165 170 175 
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Pro Leu Ala Val Glu Pro Gly Ala Ala Ala Ala Ala Val Ser lie Thr 

180 185 190 

Tyr Gly Thr Pro Phe Ala Ala Arg Gly Ala Asp Phe Gin Ala Leu Pro 

195 200 205 

Val Gly Ser Ser Ala Ala Val Ala Pro Leu Gly Leu Gin Leu Met Cys 

210 215 220 

Thr Ala Pro Pro Gly Ala Val Gin Gly His Trp Ala Arg Glu Ala Pro 
225 230 235 240 

Gly Ala Trp Asp Cys Ser Val Glu Asn Gly Gly Cys Glu His Ala Cys 

245 250 255 

Asn Ala He Pro Gly Ala Pro Arg Cys Gin Cys Pro Ala Gly Ala Ala 

260 265 270 

Leu Gin Ala Asp Gly Arg Ser Cys Thr Ala Ser Ala Thr Gin Ser Cys 

275 280 285 

Asn Asp Leu Cys Glu His Phe Cys Val Pro Asn Pro Asp Gin Pro Gly 

290 295 300 

Ser Tyr Ser Cys Met Cys Glu Thr Gly Tyr Arg Leu Ala Ala Asp Gin 
305 310 315 320 

His Arg Cys Glu Asp Val Asp Asp Cys He Leu Glu Pro Ser Pro Cys 

325 330 335 

Pro Gin Arg Cys Val Asn Thr Gin Gly Gly Phe Glu Cys His Cys Tyr 

340 345 350 

Pro Asn Tyr Asp Leu Val Asp Gly Glu Cys Val Glu Pro Val Asp Pro 

355 360 365 

Cys Phe Arg Ala Asn Cys Glu Tyr Gin Cys Gin Pro Leu Asn Gin Thr 

370 375 380 

Ser Tyr Leu Cys Val Cys Ala Glu Gly Phe Ala Pro lie Pro His Glu 
385 390 395 400 
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Pro His Arg Cys Gin Met Phe Cys Asn Gin Thr Ala Cys Pro Ala Asp 

405 410 415 

Cys Asp Pro Asn Thr Gin Ala Ser Cys Glu Cys Pro Glu Gly Tyr lie 

420 425 430 

Leu Asp Asp Gly Phe He Cys Thr Asp He Asp Glu Cys Glu Asn Gly 

435 440 445 

Gly Phe Cys Ser Gly Val Cys His Asn Leu Pro Gly Thr Phe Glu Cys 

450 455 460 

He Cys Gly Pro Asp Ser Ala Leu Ala Arg His He Gly Thr Asp Cys 
465 470 475 480 

Asp Ser Gly Lys Val Asp Gly Gly Asp Ser Gly Ser Gly Glu Pro Pro 

485 490 495 

Pro Ser Pro Thr Pro Gly Ser Thr Leu Thr Pro Pro Ala Val Gly Leu 

500 505 510 

Val His Ser Gly 
515 

<210> 3 
<211> 1548 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> thho>^i?a 'J >«fc^©g&£K)tt££E7!J 
<400> 3 

atgcttgggg tcctggtcct tggcgcgctg gccctggccg gcctggggtt ccccgcaccc 60 
gcagagccgc agccgggtgg cagccagtgc gtcgagcacg actgcttcgc gctctacccg 120 
ggccccgcga ccttcctcaa tgccagtcag atctgcgacg gactgcgggg ccacctaatg 180 
acagtgcgct cctcggtggc tgccgatgtc atttccttgc tactgaacgg cgacggcggc 240 
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gttggccgcc ggcgcctctg 
cgcctcgggc ccctgcgcgg 
aggtgggcac ggctcgacct 
tccgctgctg aggccactgt 
aaggccgatg gcttcctctg 
gagcccggcg ccgcggctgc 
ggagcggact tccaggcgct 
cagctaatgt gcaccgcgcc 
ggcgcttggg actgcagcgt 
ggggctcccc gctgccagtg 
accgcatccg cgacgcagtc 
gaccagccgg gctcctactc 
caccggtgcg aggacgtgga 
gtcaacacac agggtggctt 
gagtgtgtgg agcccgtgga 
ctgaaccaaa ctagctacct 
ccgcacaggt gccagatgtt 
acccaggcta gctgtgagtg 
gacatcgacg agtgcgaaaa 
accttcgagt gcatctgcgg 
gactccggca aggtggacgg 
cccggctcca ccttgactcc 



gatcggcctg cagctgccac 
cttccagtgg gttacgggag 
caatggggct cccctctgcg 
gcccagcgag ccgatctggg 
cgagttccac ttcccagcca 
cgccgtctcg atcacctacg 
gccggtgggc agctccgccg 
gcccggagcg gtccaggggc 
ggagaacggc ggctgcgagc 
cccagccggc gccgccctgc 
ctgcaacgac ctctgcgagc 
gtgcatgtgc gagaccggct 
tgactgcata ctggagccca 
cgagtgccac tgctacccta 
cccgtgcttc agagccaact 
ctgcgtctgc gccgagggct 
ttgcaaccag actgcctgtc 
ccctgaaggc tacatcctgg 
cggcggcttc tgctccgggg 
gcccgactcg gcccttgtcc 
tggcgacagc ggctctggcg 
tccggccgtg gggctcgtgc 



ccggctgcgg cgaccccaag 300 
acaacaacac cagctatagc 360 
gcccgttgtg cgtcgctgtc 420 
aggagcagca gtgcgaagtg 480 
cctgcaggcc actggctgtg 540 
gcaccccgtt cgcggcccgc 600 
cggtggctcc cctcggctta 660 
actgggccag ggaggcgccg 720 
acgcgtgcaa tgcgatccct 780 
aggcagacgg gcgctcctgc 840 
acttctgcgt tcccaacccc 900 
accggctggc ggccgaccaa 960 
gtccgtgtcc gcagcgctgt 1020 
actacgacct ggtggacggc 1080 
gcgagtacca gtgccagccc 1140 
tcgcgcccat tccccacgag 1200 
cagccgactg cgaccccaac 1260 
acgacggttt catctgcacg 1320 
tgtgccacaa cctccccggt 1380 
gccacattgg caccgactgt 1440 
agcccccgcc cagcccgacg 1500 
attcgggc 1548 



<210> 4 

<211> 1548 

<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> thhn^t^^a'J >&&?<D%fr&lt£t£&W i m 
<400> 4 

atgcttgggg tcctggtcct tggcgcgctg gccctggccg gcctggggtt ccccgcaccc 60 

gcagagccgc agccgggtgg cagccagtgc gtcgagcacg actgcttcgc gctctacccg 120 

ggccccgcga ccttcctcaa tgccagtcag atctgcgacg gactgcgggg ccacctaatg 180 

acagtgcgct cctcggtggc tgccgatgtc atttccttgc tactgaacgg cgacggcggc 240 

gttggccgcc ggcgcctctg gatcggcctg cagctgccac ccggctgcgg cgaccccaag 300 

cgcctcgggc ccctgcgcgg cttccagtgg gttacgggag acaacaacac cagctatagc 360 

aggtgggcac ggctcgacct caatggggct cccctctgcg gcccgttgtg cgtcgctgtc 420 

tccgctgctg aggccactgt gcccagcgag ccgatctggg aggagcagca gtgcgaagtg 480 

aaggccgatg gcttcctctg cgagttccac ttcccagcca cctgcaggcc actggctgtg 540 

gagcccggcg ccgcggctgc cgccgtctcg atcacctacg gcaccccgtt cgcggcccgc 600 

ggagcggact tccaggcgct gccggtgggc agctccgccg cggtggctcc cctcggctta 660 

cagctaatgt gcaccgcgcc gcccggagcg gtccaggggc actgggccag ggaggcgccg 720 

ggcgcttggg actgcagcgt ggagaacggc ggctgcgagc acgcgtgcaa tgcgatccct 780 

ggggctcccc gctgccagtg cccagccggc gccgccctgc aggcagacgg gcgctcctgc 840 

accgcatccg cgacgcagtc ctgcaacgac ctctgcgagc acttctgcgt tcccaacccc 900 

gaccagccgg gctcctactc gtgcatgtgc gagaccggct accggctggc ggccgaccaa 960 

caccggtgcg aggacgtgga tgactgcata ctggagccca gtccgtgtcc gcagcgctgt 1020 

gtcaacacac agggtggctt cgagtgccac tgctacccta actacgacct ggtggacggc 1080 

gagtgtgtgg agcccgtgga cccgtgcttc agagccaact gcgagtacca gtgccagccc 1140 

ctgaaccaaa ctagctacct ctgcgtctgc gccgagggct tcgcgcccat tccccacgag 1200 

ccgcacaggt gccagatgtt ttgcaaccag actgcctgtc cagccgactg cgaccccaac 1260 

acccaggcta gctgtgagtg ccctgaaggc tacatcctgg acgacggttt catctgcacg 1320 

gacatcgacg agtgcgaaaa cggcggcttc tgctccgggg tgtgccacaa cctccccggt 1380 

accttcgagt gcatctgcgg gcccgactcg gcccttgccc gccacattgg caccgactgt 1440 

gactccggca aggtggacgg tggcgacagc ggctctggcg agcccccgcc cagcccgacg 1500 

cccggctcca ccttgactcc tccggccgtg gggctcgtgc attcgggc 1548 
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<210> 5 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> gHJB©£fi£DNA 
<400> 5 

aatgtggcgg gcaagggccg a 



• 
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2. The election | X | 
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made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
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AN 1986:451838 BIOSIS 
DN BA82: 108680 

TI FUNCTIONAL DOMAINS OF RABBIT THROMBOMODULIN. 
AU BOURIN M-C; BOFFA M-C; BJORK I; LINDAHL U 

CS LAB. RECHERCHE EN HEMOSTASE ET THROMBOSE, CENTRE NATIONAL DE TRANSFUSION 
SANGUINE, 6, RUE ALEXANDRE - CAB ANEL , F-75739 PARIS CEDEX 15, FRANCE. 

SO PROC NATL ACAD SCI USA, (1986) 83 (16), 5924-5928. 
CODEN: PNASA6 . ISSN: 0027-8424. 

FS BA; OLD 

LA English 

AB Thrombomodulin isolated from rabbit lung was separated by ion-exchange 

chromatography on DEAE-cellulose into a retarded (acidic) and a nontreated 
(nonacidic) fraction. Both fractions contained the cof actor required for 
the activation of protein C. In addition, the acidic fraction (but not the 
nonacidic fraction) prevented the clotting of fibrinogen by thrombin 
("direct" anticoagulant activity) and accelerated the inhibition of 
thrombin by anti thrombin (effect corresponding to 2-10 international 
units of heparin per mg of protein) . Both of these activities were readily 
neutralized by the synthetic polycation Polybrene, which did not 
appreciably affect protein C activation. They were also eliminated by 
digestion of thrombomodulin with bacterial heparinase, which, in addition, 
converted the acidic form of the protein C activation cofactor to a 
nonacidic form. Similar conversion observed during storage of 
thrombomodulin was attributed to endogenous proteinase activity. 
Density-gradient centrif ugation of the acidic form of thrombomodulin in 
CsCl/4M guanidinium chloride failed to separate either of the direct or 
antithrombin-dependent anticoagulant activities from the protein C 
activation cofactor, which showed a buoyant density of 1.31-1.34 g/ml . The 
nonacidic cofactor had a lower density, 1.26-1.28 g/ml. Unreduced 
thrombomodulin yielded two major fractions of protein C activation 
cofactor on NaDodS04/PAGE, with apparent Mr of approximately 68,000 and 
57,000, respectively. The larger component contained essentially all of 
the direct and antithrombin-dependent anticoagulant activities. We propose 
that these activities as well as the negative charge and the higher 
buoyant density of the acidic, Mr 68,000 form of thrombomodulin are due to 
a heparin- like polysaccharide and, further, that this component can be 
separated from the major portion of the molecule, which contains the 
protein C activation site, through the action of a proteinase. 
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Depositor: 

To Asahi kasei kogyo kabushiki kaisha 

Representative Reiichi YUMIKURA 

T 530 

2-6, Dojimahama 1-chome, Kita-ku, Osaka-shi, Osaka 
I. Deposition of Microorganisms: 

(Designation of identification by applicant) (deposition No) 
Escherichia coli DH5/pSV2TMJ2 FERM BP-5570 

I. Scientific properties and taxonomic properties: 

Following documents are attached to the above microorganisms I. 



1. Receipt and deposition 

The International Depositary Authority hereby receive the microo- 
rganism mentioned in I which was received on 19th June, 1996 (date of 
original deposition) 

IV. Transferred 

The International Depositary Authority has received the microorg- 
anism mentioned in I on (date of original deposit). And the 
authority received a request for transfer to on based upon Budapest 
Treaty from the original deposit on .deposition No. 

V. International Depositary Authority 

Name National Institute of Bioscience and Human-Technology Agency 
of Industrial Science and Technology 

Michio Pishi, Ph.D., Director General 



■ Scientific properties 

■ taxonomical properties 



Address 1-3, Higashi 1 chome Tsukuba-shi Ibaraki-ken, 

305, Japan 

19th June, 1996 
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WO 99/18994 
PCT/JP98/04609 



From the INTERNATIONAL BUREAU 



rU 1 

MfYTIPP IMPHRMINH TUP APPI IPAMT OP TMF 

COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 


To: 

KOBAYASHI, Kazunori 
Taiyoseimeiotsuka Building, 3rd 
Tiuur 

25-1, Kitaotsuka 2-chome 
Toshima-ku 
Tokyo 170-0004 
JAPON 


Date of mailing (day/month/year) 

22 April 1999 (22.04.99) 




Applicant's or agent's file reference 
ASAHI-TM 


IMPORTANT NOTICE 


International application No. 
PCT/JP98/04609 


International filing date (day/month/year) 
13 October 1998(13.10.98) 


Priority date (day/month/year) 

15 October 1997 (15.10.97) 


Applicant 

ASAHI KASEI KOGYO KABUSHIKI KAISHA et al 



1 . Notice, is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

AU,BR,CN,EP,IL,JP,KR,US 



In accordance with Rule 47. 1(c). third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2, The following designated Offices have waived the requirement for such a communication at this time: 

AL^AM^ALAZ^A^B^G^Y^A^H^CU^CZ^DE^DK^EA^E^S^I^GB^GE^H^M^R^HUJDJS, 
KE,KG,KZ,LC^K,LR,LS,LT^U,LV,MD,MG,M^ 

SK,SLJJJMJRJT,UA,UG,UZ,VN,YU,ZW 

The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
22 April 1999 (22.04.99) under No. WO 99/18994 



REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 



REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/1B/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 
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INTERNATIONAL SEARCH REPORT 


International application No. 




PCT/JP98/04609 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 6 A61K38/57, 47/06, 9/08 // C12N15/12, C07K14/81 



According to Internationa l Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 6 A61K38/57, 47/06, 9/08 // C12N15/12, C07K14/81 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CA (STN), DDBJ 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP, 64-6219, A (Asahi Chemical Industry Co., Ltd.)* 
10 January, 1989 (10. 01. 89) 
& EP, 312598, A 

JP, 5-310787, A (Asahi Chemical Industry Co. , Ltd. ) , 
22 November, 1993 (22. 11. 93) 
& WO, 93/22447, A 



1-21 



1-21 



| | Further documents are listed in the continuation of Box C | | See patent family annex. 



"L" 



"0" 



Special categories of cited documents: T" 
document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the interna lional filing date "X" 

document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified) " Y" 

document referring to an oral disclosure, use, exhibilion or other 

means 

document published prior to the international filing date but later than 
the priority date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
4 January, 1999 (04. 01. 99) 



Date of mailing of the international search report 

19 January, 1999 (19. 01 



99) 



Name and mailing address of the ISA/ 

Japanese Patent Office 



Authorized officer 
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(54) PEPTIDE HAVING PROMOTING ACTION ON ACTIVATION OF PROTEIN 

C BY THROMBIN 
(11) 1-6219 (A) (43) 10.1.1989 (19) JP 

(21) Appl. No. 63-2027 (22) 8.1.1988 (33) JP (31) 87p.l065 (32) 8.1.1987(5) 
(71) ASAHI CHEM IND CO LTD (72) SHUJI YAMAMOTO(l) 
(51) Int. Cl\ A61K37/02 

Vol Clu Pro V«i Asp Pro Cys Ph« Ar* AIs Asn 
Cys Glu Tyr Gin Cys Gin Pro Leu Asn Gin Thr 

PURPOSE: To obtain a peptide having a specific amino acid sequence capable Ser Tyr Le " Cy3 VbI Cys Ala Clu Cly ph « Ala 
of not only promoting activation of protein C to suppress coagulation but also p ro n 0 Pro h;* gi u Pro hi* Ar g cys cm Met 
increasing adenization action. 

CONSTITUTION: A peptide consisting of an amino acid sequence shown by formu- ^ ° ys C ' n Ur A " C " Pr ° * U " P Cys 
la or containing the amino acid sequence and an amino acid sequence of at * Sf> Pro Asn Tl,r Cln " 8 Ser Cys niu Cys Pro 
least one other peptide bonded to N-end or C-end of the amino acid Sequence. filu'Gly Tyr fin Leu Asp Asp Gly Phe lie Cys 
DNA used for producing the peptide by recombinant DNA technology is 
obtained by preparing cDNA fragment to code part (deficient in N-end) of 
the peptide from cDNA library made from human lung by using an antibody 
which is specific to human lung derived peptide capable of promoting protein ph " GlM Cys ile Cys Cly pro Asp Ser AU Uu 
C activation of thrombin and is obtained from a rabbit and bonding the cDNA v.i Ar4 h.-> u, ciy thr a 3P cys 
fragment a cDNA fragment to code an N-end amino acid sequence prepared 
by well-known primer extension method. 



Thr Asp lie Asp Clu Cys Clu Asn Gly Gly Phe 
Cys Ser Cly V«| Cys His Asn Leu Pro Cly Thr 



4 

(54) PRODUCTION OF SUBSTITUTED ACETYLENE COMPOUND 
(11) 1-6221 (A) (43) 10.1.1989 (19) JP 

(21) Appl. No. 63-58804 (22) 11.3.1988 (33) JP (31) 87p.56371 (32) 11.3.1987 
(71) TAKEDA CHEM IND LTD (72) YUZURU SAITO(l) 
(51) Int. CI 4 . C07B37/04,B01J31/02,C07C29/34,C07C33/042,C07C33/48,C07C43/14, 
C07C50/06,C07C51/353,C07C59/42//C07B61/00,C07D233/34 



R 1 — H N-R J 



PURPOSE: To obtain the titled compound advantageously, by subjecting an 

organic monohalogen compound or sulfonic acid aryl ester and a metallic R 3 

acetylide to coupling reaction in the presence of an alkyl-2-imidazolidinone / ( 

as a reaction promoter. ' \ 

CONSTITUTION: A compound shown by the formula A-X (A is 1-20C saturated 
or unsaturated aliphatic hydrocarbon group which may contain a substituent 

group inactive in reaction; X is halogen or aryl-sulfonyloxy) is reacted with 0 
a compound shown by the formula M-C=C-B (M is alkali metal; B is H, saturat- 
ed or unsaturated hydrocarbon group which may contain a sub substituent 
group inactive in reaction or saturated or unsaturated hydrocarbon group 
containing substituent group shown by the formula -CsC-M) in the presence 
of a compound shown by the formula (R, and R 2 are lower alkyl; R 3 is H 
or lower alkyl) as a reaction promoter to give a substituted acetylene compound 
useful as a drug, agricultural chemical, chemical or an intermediate thereof 
in high yield, in high purity and in good reproducibility. 



(54) CONVERSION OF AROMATIC HYDROCARBONS USING CARBON 

MONOXIDE 
(11) 1-6222 (A) (43) 10.1.1989 (19) JP 

(21) Appl. No. 62-230620 (22) 14.9.1987 (33) JP (31) 86p.217585 (32) 16.9.1986(3) 

(71) AGENCY OF IND SCIENCE & TECHNOL 

(72) TOSHIYASU SAKAKURA(l) 

(51) Int. CI 4 . C07C2/86,B01J31/24,C07C15/44,C07C27/00,C07C33/18,C07C45/49, 
C07C47/54,C07C49/786,C07C51/10,C07C63/06//B01J19/12,C07B61/00 



PURPOSE: To obtain a useful substance such as aldehyde directly and advanta- 
geously in reacting an aromatic hydrocarbon with carbon monoxide in the 
presence of a transition metal complex under light irradiation, by using the 
complex containing a specific mono- - bisphosphine as a ligand, 

CONSTITUTION: A substituted or nonsubstituted aromatic hydrocarbon is reacted 
with carbon monoxide in the presence of a transition metal complex containing 
a mono- - bisphosphine shown by the formula R'R 2 R 3 P or R 4 R S P-A-R 6 R 7 
(R l -R 7 are alkyl, aralkyl or cycloalkyl; A is alkylene, cycloalkylene, arylene, 
aralkylene or ferrocenylene) as at lease one of ligands under light irradiation 
preferably at 0-200°C under 0.1^3,000atm CO pressure and the above-mentioned 
hydrocarbon is converted into a useful substance such as an aldehyde, alcohol, 
ketone, carboxylic acid, condensate through dehydration or alkenyl aromatic 
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2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
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* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article J 4 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.1 7). 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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2. Citations and explanations 

The invention described in Claims 1-21 is not 
disclosed in any of the documents cited in the 
international search report, nor is it obvious to a person 
skilled in the art from these documents. 



if. .\ 



